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TO THE 



PRESIDENT AND MEMBERS 



OF THE 



HORTICULTURAL SOCIETY. 



MY LORDS AND GENTLEMEN^ 

In dedicating this little treatise to the 
President and Members of a Society of such uni- 
versal interest, I hope I am not assuming more than 
the importance of the subject of it demands ; and 
Itrust also that the manner in which I have treated 
it will, upon perusal, justify the liberty I have 
taken, in thus publicly soliciting your patronage 
and countenance of an hypothesis which bids fair 
to simplify, by analogies, one of the most com- 
plicated questions that has ever arrested the at- 
tention of scientific men ; — namely, the origin of 
fungi, and the cause of premature decay, called 
Dry Rot, in Timber. My opinions, no doubt, are 

A 2 W^ 



IV 

original ; but they are all deduced from research 
and observation^ and actual experiments of ten 
years' study and labour^ accomplished at consider- 
able expense. 

Should any suggestion in the following treatise 
meet the approbation of the Members of your 
Honourable Society^ or the Public at large, I shall 
feel sincerely happy at having been the means by 
which attention has been drawn to the subject. 

I beg leave to subscribe myself. 
My Lords and Gentlemen, 
Youths and the Public^s 

Devoted servant, 
JOHN LINGARD. 



dl> Penton-place, Pentonville. 
June 18j 1827. 
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PREFACE. 



So many have been the authors who have unsuc- 
cessfully proposed to themselves the accomplish- 
ment of the object to which the present under- 
aking is directed, and so great has been the 
difficulty of the subject itself, that some persons 
will, probably from those very circumstances, be 
inclined to consider the present as only a similar 
attempt to effect what they may suppose an impos- 
sibility, and consequently will, without reading, 
reject it. 

But to such persons it is apparently necessary 
to observe, that in all cases, and in all inventions, 
many unsuccessful attempts have preceded that 
which has at length established itself by the strong- 
est evidences of reason and facts, and that, till the 
actual rqception of this last, the subject has been 
regarded by all, or the greater part of mankind, as 
unattainable. These previous discouragements 
have not, however, been of sufficient avail to deter 
better hiformed persons from exerting their best 
endeavours on other principles; and it is to the 
interest of the world at large, that sincere and 
well-weighed attempts^ founded on rational grounds^ 



should be at least so far encouraged in the first 
instance^ as to have a fair opportunity afforded for 
trying the merits of their pretensions to success. 

What, for example, would have been the state 
of all the arts, if successive attempts at improve- 
ment bad never beea made and encouraged ? or 
what must have been the condition of literature or 
seienoe in general, if one opinion^ however erro- 
neous, was not to be questioned or examined, be- 
cause it had antiquity to boast of? or another, 
however correct, was not to be received or admit- 
ted, because it had never occurred to the minds of 
authors who flourished more than two thousand 
years ago ? 

Every man of science and candour must acknow- 
ledge, that it is as great an imputation on his un- 
derstanding not to admit or perceive the force of 
an argument, when well supported by all the rules 
of logic and reason, ub it would be to credit and 
give assent to one wholly destitute of those sup- 
ports. Nothing is or can be so injurious to intel- 
ligence, to the arts, and to science, as fallacious 
arguments, when applied in opposition to improve- 
ments ; because, by such means the investigation 
of truth, instead of beii^ promoted and assisted, is 
rendered more difficult and laborious, and the ne- 
cessary patronage becomes diverted. In the in- 
stajoce of the Govemmeat of this country^ from 



the mbltitttde of applications to exhibit new inven- 
tions and improvements, they are obliged to be 
cautious in their patronage and support; yet, 
when once th^y see a decided ground of probabi- 
lity for success in any improvement laid before 
them, they are ready to attend to any suggestions 
to establish the same, and generally evince a de- 
sire to encourage investigation, and sometimes to 
allow of the necessary trials. 

Considering the importance of preventing pre- 
mature decay in Timber, which for many years has 
been so destructive to the shipping and buildings 
of this country, it is hoped that, in the present in- 
stance, when so decided a probability of its exter- 
mination is here set forth, that men of science, and 
those in a situation to afford the means and power 
of encouraging all possible chance of any improve- 
ment that may be made on so necessary a material 
as the present subject treats upon, they will first 
coolly QXkd deliberately examine, and with the 
strictest scrutiny, all the facts and principles on 
which the tests of the present proposal rests; 
and if they find, as it is presumed they will, the 
hypothesis fully supported by sound argument, 
actual experiments, intelligent researches, and 
observations of nature, that they will then do every 
thing in their power to obtain the means of sub- 
jecting the plans here laid down to a i^r trial, for 
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the purpose of establishing their merits^ for the 
advantage of the nation at large. 

It must not be considered uncourteous to remind 
professional genUemen, who generally superintend 
the application of Timber in public and other 
buildings in this country, that the grandeur and 
magnificence of ancient and foreign buildings must 
have been greatly supported by the durability of 
the Timber, seldom or never requiring repairs; 
consequently one stupendous edifice was erected 
after the other to an amazing extent, some of 
which are still to be seen, although many centuries 
have passed by. Can it be possible to suppose 
that premature decay, or what is called the Dry 
Rot, could even have been known in those days 
of magnificence ? The very circumstance of such 
a thing showing itself must have chilled every idea 
of erecting such buildings. If such a malady had 
then been known, it would have defeated the 
grand object in view, that of handing down to dis- 
tant ages and to posterity the magnificence of the 
times; the consummate skill of the artist in sculp- 
ture and mathematics ; the profundity of science ; 
and the noble minds of the Rulers, whether Em- 
peror, King, or Consul, to show the grandeur of 
the times in which they lived and governed. If 
this is any thing like the truth, is it not a sufficient 
stimulus to every one engaged in building to court 
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study for improving the durability of Timber, in 
order to vie with those in the same line of former 
ages ? May not then the same cause and spirit of 
magnificence, in erecting more noble edifices, show 
itself in this country, if the same security for the 
durability of Timber can now, as heretofore, be 
established ? for there is no material made use 
of in Great Britain in which the durability is of 
more consequence than Timber, both for the use 
of public buildings, and for the use of shipping ; 
yet there is no material more neglected, or which 
has less study applied to improve it, which is a 
professional oversight : and it often happens that 
Timber is put into a ship or buUding nearly half 
decayed, through being soaked in water, or being 
too much exposed to the changes of the atmo- 
sphere, from a supposition that Timber so treated 
does not sustain any injury, and that its durability 
is not much diminished, which is a lamentable 
error. 

The purport of this treatise is to submit to the 
public at large a remedy for this dreadful disease 
in Timber called Dry Rot, as well as to submit 
some remarks upon the improper treatment of 
Timber in the process of seasoning, which remarks 
are deduced from experiments, prosecuted at great 
expense and labour by the author for the last ten 
years. 

The reader must be prepared to find this sub- 



J6ct treated in a very different manaer to all former 
writers, whose opinions are mostly deduced from 
theory^ when the opinions contained in the present 
treatise are digested from actual experiments^ 
observations, and researches in nature^ the results 
of which have led the author to lay down an hypo- 
thesis, supported by analogies strictly according 
with natural history, illustrated by extracts from 
the elements of chemistry by authors pf the first 
celebrity, and the conclusions are all drawn from 
the general laws of vegetable economy ; the whole 
tending to simplify one of the most conflicting and 
jarring subjects, that has always divided the opinions 
of ancient and modern philosophers who have 
written upon it, viz. the real cause of fungi and the 
decay in Timber called Drt Rot. In order to 
avoid all former errors, which have arisen by these 
authors taking up the subject at th^ conclusion in- 
stead of the beginning, the present author sets out 
by tracing the growth of the tree from its primitive 
matter, such as the acorn, slip or shoot, either of 
which contain^ the first principles and prpperties 
for the production of the tree, and by tracing all 
these ramifications, organized by the laws of vege- 
table economy, on which the synthesis or composi- 
tion of Timber is formed. This is the surest way 
to elicit all the various modes of decomposition, 
and all the various forms of excrescences which 

are thrown out and lippear on ik& natural decay 



XY 

of veg^etable matter, particularly that of fungi in 
Timber. He has also shown the variation or con« 
stancy of temperature necessary for the growth or 
preservation of Timber. In the performance of 
this task^ he has gone on, step by step^ through 
the various digressions in composition producing 
decomposition^ set forth in nine Sections, consist- 
ing of but a few pages each^ of plain and intelligible 
facts; together with some ingenious and well- 
digested analogies^ new but sound in reason^ and 
well worth the attention and reading of the public 
in general ; all of which are laid down sufficiently 
dear to enable the reader to judge of his own case, 
should his house or estate be effected ; or, at any 
rate, to enable the surveyor or builder to prevent 
any building they may erect from being affected 
with what is so ignorantly termed the Dry Rot. 

The author begs to observe, that if any harsh 
terms are made use of in this treatise respecting 
the want of judgment in the decay of Timber, it 
is not meant to reflect personally upon so honour- 
able a body of men as surveyors and builders ge- 
nerally are, but forcibly to point out their want of 
study in this particular branch, thereby remaining 
ignorant of the constitution of Timber. At pre- 
sent, they most undoubtedly stand exonerated 
from all blame upon this point, no standard having 
as yet been established to ascertain or fix the true 
cause of premature decay in Timber ; because as 
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yet nothing but theory is to be read, therefore 
they can only follow the errors of their prede- 
cessors ; and what is wrong now^ has been wrong 
for raany years. But the author truly and sin- 
cerely hopes to find this the age for liberal improve- 
ment, and that the opportunity which the surveyors 
and builders will now have to get information 
through this little treatise, will enable them finally 
to eradicate so dreadful an evil to the common- 
wealth of Great Britain, as that disease in Timber 
called Dry Rot must occasion; and the author 
hopes all scientific men will digest the arguments 
in support of the hypothesis by analogy, in the 
Eighth and Ninth Sections, upon the real cause of 
fungi and premature decay in Timber, before they 
give their opinions ; and if it should be found that 
the author has established the desideratum, that 
they will not withhold the merit due to him. 

It is the author's intention to follow this treatise 
up with a public lecture or two, to exhibit all his 
various experiments and matter collected in his 
researches and observations, which it is impossible 
to detail in a publication like this with any thing 
like justice to the importance of the collection so 
made, some of which are strikingly novel, and will 
elicit a fund of truth in natural history never yet 
published. 
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SECTION I. 

OV «BE EXIBTKirCB AND PRETAX«BRCE OP DBCAT IK TIMBER $ THB CAUf B 
AMD EFFECT OF THE SAME, SUPPORTED BY TARIOU8 EXTRACTS ; ALSO, 
AN EXTRACT OF THE BUILDING OF THE ROYAL 80TEREION, AND HER 
FINE TIMBER, &C. &C. 

X^ Ew persons, it is presumed, can be so little acquainted 
with Natural History as to be ignorant, that although the 
progress of the growth of Timber-trees is slow and 
gradual, yet when once arrived at maturity, its advances 
to decay are often very rapid ; nor is it imagined necessary 
to inform any one of the fact of the actual existence of that 
species of decay in Timber, denominated Dry Rot,* or 
that it exists to an astonishing degree in various buildings, 
and in the shipping, of this and other states of Europe, 
whether employed in the Royal Navy, or for commercial 
purposes ; and that there are but few buildings which are 

• Mr. T. Wade, who has written on this subject^ and whose little 
Treatise is full of science, and by far the best on this subject, deoouncct 
the term Dry Rot a misnomer. 
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secure from early decay in some part or other of their 
timbers, even although the timbers may have been well 
selected, and have undergone the best method of sea- 
soning, or what is considered the best ; but, I am sorry 
to say, bad indeed is the best method of the present 
day, in the treatme^iit qf Ti]:(il|e|^« And how can it be 
otherwise expected, when nothing but convenience and 
interest is studied, such q§ fi^j^^ing timber in ponds, &c., 
and piling thousands of loads together, to heat and ferment, 
creating in the first instance, the cause of that decay, 
which confounds the whole world to explain ; and in no 
instance, has the true cause been suggested or thought of; 
but if th^ same practipe k CQBtjftw^, |^^ ^^ will api^f^ 
VW. % m^txy wjl? l>e m want of proper Timber to 
erect her national bulwarks* 

To counteract this prevalence to decay, in the Timbers 
of the Royal Navy of this country, upon an accurate com- 
putation, would be a national saving of near twenty millions 
every fourteen years, during a war; as every ship in the navy, 
by expense in repairs, during the space of fourteen years, 
is equal to being rebuilt, and the same may be said of 
ships in the merchants' service, trading to the East and 

West Indies, and other hot climates ; and it is not uncom- 
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mon to see a stupendous ship, which has cost upwards of 
twenty thousand pounds in building, condenmed to be 
broken up in a few years, comparatively few, when we 
consider, that Timber-trees are nearly two hundred years 
j^ arriyipg fp ijff^ti^ityy before they are fit for Tery la^ge 
ships. 
It is no less frequent, that when a nobleman or gen- 



pieman bas bee^ ^t f^e expense of building q^ pux^ 
chasing a mansion for his residence, the building ift 
reiy soon found ^o bp ?i^e^^ w|th what is termed the 
Pry Rot, and in a sho^ space of timo the edifice is obliged 
to undeigo a considerably repair, if i|Ot wbojly pulled 
down, which circumstances have been more frequent of 
late than fpi'merly^ for we have before us very ancient 
buildipgs, whos^ timbers are still sounds and we have 
before us new buildings, wl^ose timbers are ii^ a state pf 
decay. 

This infi^rs, (bi^t the constitution of Timber capnot piain- 
tain the presepf; mode o^ treatn^enf in seaspuing, a^d in f li^ 
present construction of |)uiI4?PgS9 wh^re jt i® either placed 
ix\ sjtyiatipn^ that must bring of^ premature dficay, or it Vf 
put into ^ l^uilding in a state to produce it^ Qw^ destruc^" 
tioi^ ; qitl^er of tl^ese cases will cause what is so erroneously 
called the Pry ^^pt. Surveypn^ and bqildei'? b?ive nj^t 
ffufilciently studied the nature of f jmber, to judge cprrectly 
oftbetrup cause of its prematura decay, or hpw to secure 
its durability in a building pr ship, as in tl^e p^es of tlie 
j^oyal Soyereign, and William, stated belpTir. 

In the case of the Roya| Sovereign and Hoyal Wi{. 
liaip, QOtpd for their long service and sound timbers, 
tfiese sl^jps were both built by Royal ^ ord^r, and t|ie 
timbers were selected at great labour find e^pen^e; at 
which time England could boast of a great stock pf yery 
$ne aud very large Timber, it is therefpre evident, from 
the fpllpwiug extract, very large au)l fine Timbpr was 
sifllected) witjiput sppt or blemish :— * 

Extract of a Pescriptipii of the Timbers of hii Majefty'f 

B2 
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Ship Royal Sovereign, built at Woolwich, in the year 
1637:— 

" To the glory of our English nation, and not to be 
paralleled in the whole Christian world, one thing is 
particularly worthy of remark at least, if not of admiration, 
(her timbers.) One oak-tree made four of the principal 
beams of this great ship,**—** In the year 1684, which is 
forty-seven years after she was built, her planks were 
stript off, and the original timbers that were then remaining 
in her were sound, and no easy matter to drive a nail/' 

The use of fine large Timber, well and properly sea- 
soned, is of great advantage, and when Timber is large 
enough to be laid open to the centre, which is the place 
in all vegetables most prone to decay, this part is laid open 
to season ; so that when a tree is large enough to be cut 
through to make two or more beams, decomposition is 
much impeded ; a beam or girder made out of one tree, 
may be tougher than one cut out of a large tree, but it 
cannot be so well seasoned. The case of the timbers of the 
Royal Sovereign is a positive proof, that they were both 
sound and strong enough to last four timies as long in the 
service, as ships of the present day. The Royal William 
was in the service nearly one hundred years, which is a 
proof that large Timber is more durable than small, from 
having less acid in proportion, and by having the centre 
laid open. 

Hill, on the Constitution of Timber, is very elaborate 

on this subject. He proves that all new shoots protrude 

from the very centre of the stem or branch ; for in the 
very centre is a circle, consistiDg* of rind, bark, sap, and 
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heart, ready to protrude whenever Nature calls them.fQrth. 
This circle, says Hill, is often mistaken for the pith, anjl 
when the tree arrives at maturity, it is the first part 
to become rotten, hence hollow trees, and the fact of 
beams and girders being found rotten in the centre, when 
all the smaller scantling are found sound. This circle 
contains more acid in proportion to the wood, consequently 
more subject to action by fermentation ; the acid extracted 
from wood is called, in its first state, pyro lignic acid ; 
when, after undergoing a second distillation, it takes the 
name of aceteous acid. The following extract is from 
Lavoisier's Elements of Chemistry, Section 29, Observa^ 
tions upon Pyro Lignic Acid and its Combinations : — 

** The ancient chemists observed, that most of the woods, 
especially the more heavy and compact ones, gave out a 
peculiar acid spirit, by distillation in a naked fire ; but 
before Mr. Goetling, who gives an account of his experi- 
ments upon this subject in Crell's Chemical Journal for 
1779, no one had ever made any inquiry into its nature and 
properties. This acid appears to be the same, whatever 
be the wood it is procured from. When first distilled, it 
is of a brown colour, and considerably impregnated with 
charcoal and oil ; it is purified from these by a second 
distillation." 

It is necessary here to observe, that there can be no 
decay in Timber, except by the action of a putrid vegetable 
fermentation, by which it is evident, the component parts 
of Timber are destroyed by the effects of this acid. The 
following extract, also from Lavoisier on putrid vegetable 
fermentation, will illustrate it.«-*(Chap. XIY.) 
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^ The phenomena of tikis putrefaction are cansec!, like- 
those of vinous fermentation, by the operations of very 
complicated affinities, llie constituent elements of the 
body submitted to this process, cease to continue in equi- 
librium in the threefold combination, and foirin themselves 
anew, into binary (or twofold) combinations or compoiinqs, 
consisting of two elements only; but these are' entirely 
different from the result produced from the vinous 
fermentation; instead of one part of the hydrogen, re- 
maining united with part of the water and charcoal to 
form alcohol, as in the vinous fermentation, the whole of 
the hydrogen is dissipated during putrefaction, in the 
form of hydrogen gas, while, at the saine time, the oxygen 
and charcoal uniting with caloric, escape in the form of 
carbonic acid gas, so that when the process is finished, 
especially if any of the materials have been mixed with ^ 
sufficient quantity of water, nothing remains but the 
earth of the vegetable, mixed with a small portion of 
charcoal and iron. Thus putrefaction is nothing more 
than a complete analysis of vegetable substances, during 
which, the whole of the constituent elements are disengaged 
in the form of gas, except the earth, which is left in a state 
of mould." — ^^ Such is the result of putrefaction, when the 
substances committed to it contain only oxygen, hydro- 
gen, and carbon, and a little earth." 

The bearing which the above extract, on the putre- 
factive progress of vegetable matter, has upon the present 
inquiry, will illustrate and prove, that every species of 
decomposition or decay in Timber is a species of putridity, 
whether it be what fs called the Dry Rot, or Common Rot, 



jlitfiSir fa h hVim ^ tup ;-^tlierefor^ nqr Ain^ Umt wfll 
prt^bnt putridity, will pi-esisrv^ TMber, the ecnnpoiieiit 
pttrtfii of whibU Icbl&ilisi; df dtjrgetif hydrogen, and carbm^ 
pre^^l jr thb saitt^ elemental as stated by i^yoisier m tUi 
iboTJg ^jti^cr, iind whibh cbinponeni pail^ a^ in thd 
fbllbi^g i^fd df li90 pHlrtti t-^CarbDni 62-68 ; oxjgeiii 
41-78 ; b jrdrogbn, &j69. The biyg^n and hydrogen b^inp 
in the eiact }>foportion of wat^r; il may be again thus 
steteS-:^icai'b5h or chdrbi^al; 52-53 i wal^r, 47^7, niakfaig 
together 100 pm^i and; hdiitreirer dry the Timber mky b^ 
tte adiii&iioii of ^mr ftt Uttf tithe Will idln^o a pntrid 
feraiefititi<Hi i^ B^gin, and; aeeoirdihg to thtt hig^ oir low 
state of Ihe ferioieiitatioit, the Timber Will be able to resist 
i& effects ; Btit the moment the acid is liel free, decay 
begins, iihd in soliie cases fiingns is created. If the fi^« 
mentation is weak, decay is many years in ^ibgr^ ; on tl^ 
other hdnd, when fermentation is strong, bnt few years are 
hecesiiary to i^diice the largest and soundest pi^oe of 
timber to little moi>e than earth. 

RBMARKS. 

Aiijr dis'cbvbry or intention which wonld in any Wffjr 
lei^eh this evil; by retarding even for a few years the 
decajr df Timber, wonld so far be entitled to eiicotirage- 
meht ; bnt onie, if it conld be found, which would effectually 
Stop ft, by ilbtitrali2ing the principles from which th^ 
decay of Timber must aifee, cannot be too highly ptaised 
or too itriirigly tecomniebdeii). That siich a dScbvery k 
still within the reach of possibility, and even of probability, 
notwithstanding the failure of those who have hitherto 
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pTofesged to snggeBt a remedy, 10 reasonably presumed 
will be fully demonstrated in the course of the ensuing 
pages, arising out of researches and actual experiments. 
Every experiment that could be suggested has been 
tried ; and although those hereafter stated in a Section at 
the end of the book, are only a part of those which fiaye been 
made, yet to such an extent has the desire for ascertaining 
the fact been carried, that gentlemen of known abilities 
and infonnatiGAi, chemists of the first celebrity and talent, 
and others, in various departments, have been, at different 
times, consulted on the surest methods of evidencing the 
positions on which it rests, and they have been approved 
by all ; these tests are decisive, and justify the author in 
asserting, that the desideratum is at leng^ established, the 
advantages of which must be of the highest importance to 
this country at large. 

But if the opinions here stated in the several Sections, 
upcm the cause and effect of premature decay, and the 
various causes that create decomposition in Timber, should 
appear new, and the opinions of others considered more 
consistent, as to the origin of the disease, still my remedy 
to effect the preservation of Timber stands the same. I 
can only observe, my observations from Nature, and my 
experiments, bear out and support my opinions; and that 
my rules are grounded according to Sir Isaac Newton's 
lesson, '^ by just inductions from experiments and obser- 
vations, to discover the laws of Nature, and then to apply 
those laws to the solution of the phenomena in question.'' 



SECTION II. 

ON TBE COMPARATIVE CAUSES OF ACTION IN THE COMPOSITION OF THE 
GROWING TREE, AND THE DECOMPOSITION OF TIMBER EXEMPLIFIED, 
UNDER THE LAWS OF MATTER AND MOTION, ATTRACTION AND RE- 
PULSION. 

The principal reason why former attempts have not 
succeeded has been, that their authors hare not taken into 
their consideration, the matter in question in its primitive 
bearings, but have taken up their subject at the time they 
should have left off, viz., they begin just at the time when 
decay appears ; when, from the nature of things, and the 
situation in which the Timber is placed, it ought to have 
been anticipated that a premature decay must take place: 
they could only see that some remedy was necessary ; but 
they had no idea of what nature the remedy ought to have 
been, nor have they endeavoured to trace the original 
cause and source of the evil by any investigation into the 
laws of vegetation, the growth of the tree, or the causes 
of decay after it is cut down, but have confined themselves 
entirely to the object of stopping the progress of a disease 
they did not understand, by the application of some inefl- 
fectual means, which had not even the power to stop the 
evil for a short time ; they were not aware, that the natural 
constitution of the Timber could not be preserved in the 
situation in which it was placed ; they were not aware, 
that the absorption of water destroyed the very cohesive 
powers of attraction, and that the disunion of its particles 
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and principles, by the power of repulsion, could be 
so effected in this situation, that their remedy was not 
calculated to increase the former, and proved ineffectual to 
prevent the latter; th^ wete eoklsequently defeated in 
their intentions. 

To avoid a similar error in the present undertaking, the 
nature, constitutfoti, aiid growth of iTimber-trees, in all 
their various stages and progfress to maturity, or to subse- 
quent decay, have bieen niost a^iduously studied and 
examined, and the result of the inquiry has produced the 
following observations, in which the only solid basiis ifbr a 
remedy that can be applied with hopes of success, are 
here conununicated, under the laws of matter ^nd fliotion, 
taken from Sir Isaac Newton* 

** The first law of matter and motion is, that all bodies 
have such ati indiffei'ence to rest or to motion, that if once 
at rest, thejr remain so, till disturbed by some power 
aicting upbfa them; but if once ^ut in motion, they pein^ist 
in it, continuing* to move right forward perpetually^ afte^ 
the power which gave the motion is removed, as also 
preserving the saihe degree of velocity or quickness, as 
first communicated, riot stopping or remedying their course, 
till interrupted, or otherwise disturbed by soihe new 
power iihpressed. 

" The second la# is, that the alteratibti, whether from 
rest to motion, or ircAn ihotioli to rest, oir from one decree 
oFniotioii to another, is always proportionate to the force 
impressed ; a body at rest, when acted upon by any power, 
yields to that power; movilAgf in the sarnie line in whfch tfcfe 
jp6w^ Bp^liidd in 4 il^l6d, ti^tt mbvciii ^ith ft gr^UY at 
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1^ lihgtee oir velocity, kccot^ding tS tbe aegiri^ '6fp6^r^ 
so thiit tWiiclB tUe j>ower shall co^miitiicdte a dbuble 
velocity, and that three times the power treble the vieldciiyl** 

1*0 at^piy the prinbipieii blT the atioVe U^s to the 
]^resetit piirj^ose, it ¥s 6iily tiecesisaty to ooisefre; that bj^ 
the power a&A force of fetiiiiietitottoii; jprodbced by the aci- 
tiob of heal and nio&ture; Vi^eki;i(hi is kept ih motioti; 
produicihg an incretase of bulk ih llie tree, by a contmual 
supply of cool matteir At)m the r06ts; i4hd th^ faculty of 
dischlirjging by transpiration all iUfe iScij>^rldiaous inattei* 
of heat knd niotstih^ \ ihds pi^Vetiiui^ putridity by ci'ott^ 
tihudl motion. 

When the tte^ ih ciii doiiii, it slill c6nt&ins the tfiikiitf 
of being i'cted upbii by the Action of heat ahd thbistut^; 
bkit loses the power ahd lUculty of discK^t^iiig by O^ianie 
transpiration, the ]^|ierfltibus hiatter ttorA i^hich ptitridity 
proceeds i and the boiisequence ts dbcky; 

The laws of matter and motion are still ftirther ^xi 
emplified iii the cSse of the Vegetable kihgdoiU, by 
thb fact, that jh all Vegetable productions, iVom the 
tenderest flower to the loifty oafe, they Are propagated by 
portiohs of hiatfer comparatively vfery smsill, stifch ak 
merely a seed, slip, or cutting, wKich if hot sowtt Or plkfated, 
biit kept in a dry place, Would reinain at rest* biit 
when sown or planted, the po^er of fermentation will 
set the juice in indtion, which, hbWever li^eak, ahd in ^hat^ 
ever line directed; will hot stop, or cease to ihove, without 
sbm^ cHUse 16 impede it Frost and the chill of wih* 
ter will for a time check the action of vegetation, triilll ifkh 
hbdt fu i^umni^ faAs ac^uii^d 'stifficMt pdi^tr tb ket it 



again in motion, and from a mere acorn or shoot, as in the 
ease of the oak, in the space of two centuries becomes a 
stupendous tree* 

While the motion of the juices of the tree proceed 
in their natural direction through all its branches, and 
the same proportions of heat and moisture as settled by 
Nature, are preserved, which of course they are, so long 
as the tree is growing, the effect is visible in the con- 
sequent health, improvement, and increase of bulk, and 
also in the production of folis^e peculiar to its kind and 
species ; but if the circulation should be impeded or 
checked, or the quantities or proportions of the principles 
of heat and moisture be varied, by the intervention of 
some accident when growmg, the consequence is seen 
by some deviation from the usual health and vigour 
of the tree, and decay in some part u. suie to take place, 
and oftentimes fungus will appear, a certain sign of a 
partial decay. 

Thus the laws of matter and motion are always to 
be exemplified by the «ganic changes of fluids foiing 
solid bodies, as in the case of the growing tree, as also 
by the inorganic changes of solid bodies, to resume its 
former fluid state, as in the decomposition of the Timber. 
These changes are all affected in vegetation by fermenta- 
tion, either organic or putrid : the organic, by water being 
taken up by the roots into the pores of the tree; the putrid, 
by the admixture of water with vegetable substances 
no longer growing, of which class Timber is to be 
considered. 

The organic fennentation in the growing tree, dissipates 
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all the sUperfltioas aqueous matter, by transpiratknl 
through passages ordained by Nature for that purpose, and 
the secretions are formed into a solid body, producing 
Timber ; but whenever any of the aqueous matter which 
should be carried off is impeded, no consequence in what 
part of the tree, decomposition immediately begins ; the 
high winds will sometimes overstrain and rupture the ves- 
sels and pores of the tree, which causes decayed spots and 
blemishes, which are seen when the Timber is laid open 
on the saw-pit ; for such is the expansive power of water, 
when at any temperature above forty-five degrees of Fah- 
renheit, that unless it can escape in the form of gas, eidier 
in the tree when growing, or the Timber when cut down, 
decay must ensue* Having said thus much on the laws 
of matter and motion, those of attraction and repulsion 
stand next, which exemplify the manner in which the 
particles of things are held together, and by what means 
they are disunited. 

The Second Law of Attraction.''^** Corpuscular at- 
traction acts differently on different bodies, according to 
the degree of force in which it acts between tbe particles 
of matter : the bodies appear under different fcHrms-— 

" First, it is on this account that rock salt, flint, dia- 
monds, and various other precious stones, are extremely 
hard ; for the corpuscular attraction unites the particles of 
these bodies with a great degree of force; hence, a consi- 
derable mechanical effort is necessary to disunite them. 

** Second, in blocks of marble, chalk, lime, &c., the par- 
ticles are held together with a force considerably less. 
In these bodies, it prevents all relative motion among the 
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ticle M foUo^e^ by t|ie o^otiop of the whpl^ masfi ; or if 
tfiat 18 impossible, the cohesion is destroyed fd^gether, 
fuid th^ piece bi:eak8. 

^ Third, the integrant parts of ^ax, tallow, suet, or lard» 
may be made to change th^ir situations with a less degre^ 
of force than tbe former* lu tbeae instances, the motioQ 
of one particle of tbe body is not neceflifarily followed by 
that of all the rest; neither do^ that motion destroy the 
qobesioQ, nor break them*" 

Third Law. — ** Corpuscular attraction may be annihi- 
lated by every effect which tends to separate the particles 
of bodies ; it need hardly be mentioned, t^at all mechanical 
force, such as grinding, <mtting, rasping, pounding, 
breaking, &c., are of this nature. 

<' In all these cases, the ferce applied must be more than 
equal to the force of corpuscular attraction ; and, as it 
was stated before, the corpuscular attraction acts with dif* 
ferent degreets of force between the particles of dilBTerent 
bodies ; so difierent degress of force are necessary to de- 
stroy tl^at corpuscular attraction in different bodies. 

^^ Hence, chalk is more easily ^d need to powder than 
flint ; wood is easier broken than lead ; lead ia easier 
broken than iron, fce. &c.-'— -AccuH. 

The laws of attraction and repulsion apply to the pre- 
sent sulgect so for as to illustrate, that Timber, like every 
other body in nature, consists of particles ; and that its 
particles are held together by corpuscular attraction and 
cohesive power ; and as long as the power of cohesion 
can be maintaittedy Timber camiot be decomposed, or be» 
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come xaljbmi and the rottmg pf Tin^Wy W^M ^y 9V^i^ 
gf decay, is nothing more than tbe separating <Kf it^ p^rtir 
^Ie« ; while it is well kii^w^ that Timber ^q^p y^d^g^ fi 
prematura decay, and doe^, in m^py cases, vqry soon be^ 
come rotten ; which is peither m^re nor less tbs^n the p^r^ 
cles of the Timber being d^troyed by the power of rf* 
pulsion, which is the power ip oppq^^itiqu tQ the pow^ qf 
attraction. The power qf repiilfiioin \^ ^$e(;t^d t^y calqrici^ 
or heat; it is no matter by what ipe^pfs h^t is created; 
Timber holding mojstnre, and pl^^d iQ a cppfin^d si- 
tuation, will create heat eiiqugh to ^p^c^tQ thq pfprti^kf 
of Timber of the largest dimensions ; but it requires the 
heat of the blow-^pipe to separate the particles of the dia*- 
mond ; and so on in proportion qf the diff<^¥§Pt degree^ of 
force required, more or less in diffeii^nt bqdie^ 

It is here made plain, that thq Cqpstitutiqp qf Tim* 
ber has never been studied ; therefore, whoever wishes t9 
become a successful candidate to establish a desideratum 
for the preservation of Timber, and to put a ^t(Xp tQ what is 
so generally called the Dry JBot,must giye. tq Timber such 
an increase of cohesive powe^, as to maintsiin it|ii Qorpi^fi^u^ 
lar attraction and soundness, against any temperature qr 
degree of caloric that can be raised within the timhen^ qf 
a ship or building, by the effect of heat and moj^ture, let 
the local cau^e be what it may. 

The power and eflfect of Caloric, takep frqm Vtf* Wm* 
Nesbit'^ Chemical Dictionary, will give an increased ide^ 
of its force and action on Timber. 

^' Caloric appears to be an highly elastic and imponder- 
able fluid, and is so very subtle, that neither has its gravity 
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been ascertained, nor its existence in a simple and 
uncombined state been shown. It combines chemically 
with all bodies, in a quantity proportioned to their affinity 
with it. By its elastic power, or power of repulsion, it 
constantly tends to separate the particles of matter, in 
which it is opposed by the attraction of cohesion ; hence, 
attraction predominating, the body exists in a solid form. 
Caloric existing in such a proportion as to weaken the at- 
traction of cohesion to a certain degree, the body assumes 
a liquid form ; and wh^i the quantity of caloric is carried 
still higher, the body takes a gaseous form."— Nesbit. 

REMARKS. 

In the next four Sections will be shown the operative 
effects of the above laws, both as to composition and de« 
composition of Timber, when it will be clearly illustrated 
that the laws of matter and motion, and corpuscular at« 
traction, are the laws which Nature employs in the produc- 
tion of the various bodies always before us, of which Tim- 
ber is one; and that the same laws of matter and motion, 
with the aid of the power of repulsion, is the force employed 
by Nature for the decomposition of the same bodies. 
The operation of the first, law will be shown, by placing 
before the reader the situation and temperature of the 
growing tree ; and the latter, by exhibiting the situation 
and temperature in which Timber is certain of being de- 
stroyed. It will then be shown, in what temperature 
Timber can maintain its soundness. 
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SECTION III. 

ON THE CONfrEQUEirCES AND EFFECT OF EXPOSUKB^ IN THB OJUB OF 
THE GROWING TREE, AND AFTER BEING CUT DOWN AND BECOME 

^ TIMBER, TO AN EQUAL AND UNEQUAL PRESSURE OF TEMPERATURE OR. 
ATMOSPHERE, ACTING UPON THE TREE OR TIMBER AT THE SAMS 
INSTANT. 

The tree, whilst growing, is, at all seasons of the year, 
exposed to an inequality of temperature at the y^y same 
instant, for the parts above the ground are subject to one 
degree of atmosphere, while the roots and that below the 
ground are certainly placed in another. In winter, the 
roots are in the warmest, and the upper part in the coolest 
temperature ; and the frost and cold, by checking in dfe 
upper part the necessary heat, put a temp(»*ary cessation 
to the progfress of vegetation, so as to reduce it almost to 
rest. The utmost, therefore, that the roots can do, secured 
as they are from the inclemencies of the weather, is to pre^ 
serve, in nearly a state of comparative inactivity, a supply 
of those principles of heat and moisture in the necessary 
proportions, which may afterwards be set in motion, when 
the return of summer and genial warmth shall impart, to 
the upper part of the tree, the activity of vegetation ; if it 
were not so, the tree must die, for want of the necessary 
matter to sustain it. In the summer, the situation is exaqtly 
reversed, for then the roots are in the coolest temperature, 
by being protected from the heat of the sun, and the upper 
part of the tree in the warmest, by being exposed to its 

c 
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rays, which toid to relax the rigidity and stiffness of the 
fibres of the tree, and to counteract the effects of the cold 
in the upper part, by opening those pores which the cold 
had closed, and expelling the superfluous moisture with 
which they had befen fillea : thus the proportions of 
moisture^ which the tree had acquired m the winter, 
become lessened, and thie heat increased, so as to restote 
Ih^ necessary power of action. Vegetation is then in 
motion, the operations of Nature are in full force, and 
motion is gwen to matter apparently at rest. « 

It is evident, diat in this process the juices enter the 
roots in a cool and Imfermented state, and are permitted to 
tticend, according to their nature and aptitude, through 
capillaly tub^, to die top of the tree and extremities of 
die branches ; which process must be greatly assisted by 
Ae acticm of the wind^ making every branch a lever, and 
every motion (^ the tree eausin{g a pressure upwards, and 
at the isame tinia a great fricticm, producing heat, thus 
breatii^ a fermentation hecedsary for vegetable productions, 
carried on uilder a r^fular and oi^anised law^, the super- 
fluous matter being driven eff by exhalation and tran^ 
spittttion, ptesdrving the necessary secretions for the 
production of fruit, foliage, barkj sap, &c., which become 
a solid body, held together by the cohesive power of 
attraction* During this active state of vegetation, the tree 
is uttder the influence of a h%h and low temperature at 
the Mne ittstanl^ thehxyts are at about 40, ami the upp^ 
part from 60 to 80 d^^rees of Fahrenhleit; and acc<N:dii^ 
Id the variation of the fa%h and low degree of tempemture, 
80 in proportion is the slow and vigorous motion in r^igem 
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tation ereated ; for instance, supposing the roots to be at 40, 
and the upper part at 60, the growth in vegetation will 
not be so rapid as when the atnlosphere reaches 80i 

The above remarks will no doubt illustrate, that the 
growing tree can Only continue in health And increase in 
bulk by these variations or inequality of temperature, tbt 
part utider ground being the coolest ; fof if by any meant 
the roots were to be exposed for a l^gth of time to the heal 
of the sun, it would inevitably desti'oy the tree ; the same 
would be the case by the severity of winter, for the tree 
cannot exists if the roots and branches are elLposed to the 
same equal temperature for a length of time, whether hot 
or cold. 

Thus it is to be inferred, that by an inequality or variation 
of temperature, the tree grows, but, on the contrary, the 
same variation of temperature, when cut down, produces 
decay; and by an equality of temperature above and 
below the ground the tree dies, but which is the preserva- 
tion of Timber when cut down. 

Similar causes must always be attended with similar 
consequences, so long as the bodies to be acted upon 
continue to possess the same qualities ; and it is certainly 
the fact that, between a tree standing and growing, and 
one felled and cut down, there can be no essential change 
or difference in the principles and elements of which they 
are composed ; in both cases they are capable of being 
acted upon by heat and moisture, although it no longer 
retains when cut down, as in the case of the tree when 
standing, the power or faculty of expelling all superfluous 
matter. Timber, therefore, when felled, consists exactly of * 

c2 
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the same elements, and is full of the same jnices as when 
growing, which, although suspended in their operation in 
consequence of being cut down, are yet liable to be revived 
and called again into action, whenever any other cause than 
vegetation, shall be found sufficient to give rise to the same 
degree of fermentation which it had formerly been subject 
to ; and this, in the case of Timber, may be effected by any 
local situation in which it is placed, and exposed to the 
absorption of water, thereby creating in itself a putrid 
fermentation ; decomposition must ensue, as some action 
must take place, and as it cannot be increase, it must 
necessarily be decrease. 
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SECTION IV. 

« 

ON THE CAUSES AND SITUATIONS PRODUCING AN UVBi^UAL TBMPBAA- 
TURE ON THE TIMBERS OF BUILDINGS, &C. &C. y WITH A FEW REMARKB 
ON FUNGI, &C. &0. 

The inequality of temperature produced on the timbers 
of houses and extensive buildings are, from various causes, 
some of which most assuredly maybe prevented, and some 
most assuredly cannot. It often happens that Timber is 
introduced into a building saturated with water, from the 
places in which foreign Timbers are kept, or being exposed 
to a wet seascm. Sometimes the cause is damp or wet 
ground ; sometimes from badly constructed roofs or gutters ; 
in all these cases, when the building is covered in, the 
moisture in the timbers produces a putrid fermentation, a 
damp atmosphere is soon created,the timbers become heat- 
ed, which produces an unequal temperature, because that of 
the timbers become higher than the surrounding medium. 
This action is very destructive, and often produces fungus, 
the atmosphere being too dense to absorb and carry off the 
effects of the putrid fermentation, the moisture is evapo- 
rated but very slowly ; the consequence is, the stamina of 
the Timber begins to yield to the power of repulsion, and 
in a few years decay appears, and fungus protrudes. Then 
every cause but the right is suggested how this could 
happen, and how to prevent it in future; the decayed 
timbers are often replaced with the same evil attached to 
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the new ones ; and how is it to be otherwise, when we see 
Fir Timbers floating in the rivers and ponds at all 
the sea-ports in England, until they are saturated with 
water, the top side exposed in sununer to the heat of the 
sun, thus producing one of the severest pressures on the 
paiticles of the Timber that can possibly be efiSdcted^ 
lying under this destructive element for piotnths and 
years, to the great injury and prejudice of the builder and 
his employer? I care not for what convenient purpose the 
1%nber is so laid, but when it has lain in that situation 
long, its best principles are annihilated ; the equilibrium 
and cohesive attractions of its particles are destroyed; and, 
after being thus treated, it is then put into a ship or 
building, with only half its stamina left; then can it be 
a matter of surprise that it so soon becomes entirely 
decayed? 

Many eminent surveyors and builders certainly take 
great care to prevent bad materials being used in building 
erected under their in3pection; but it has never been 
conjectured, Aat what is called Timber, such as is used 
for beams or girders, can be injured by lying in water, 
just described. I have proved that 4 J oz. of water can be 
driven off from a small piece of fir, weighing only 10 oz, 
when wet, which is nearly half. This Timber was on the 
sawpit, and going to be put into a building. It must also 
be observed, that if dry Timber is put into a building, care 
must be taken that good masonry must be used ; for it 
can make but little difference whether wet is applied to 
Timber before or aft( r tlie erection of the building. Timber 
cnnnof resist tbe effect of what must arise in either case. 
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viz. heat and moisture, producing putrid fermeitation ; 
for instance, basement stories, with damp under them, dry 
Timber is but little better than wet ; for if it is dry, it will 
soon be wet ; decay will only be delayed so long as the 
timbers are absorbing sufficient moisture : therefore every 
situation that admits moisture is the destruction of Timber. 
In very old buildings some of the timbers are often found 
dry and rotten, and it apparently has be^i so for sonde 
years ; but the Timber so found must have absorbed wet 
at some time or other; and, according to the. state of 
decay wh^i found, so must have been the quantum of 
water absorbed by the Timber, but wh^ discovered, all the 
moisture has been dissipated olBT, and all fiirAer d^oom^ 
position has ceased immediately : therefore the decay had 
only reached to a certain degree, and left the Timber with 
sufficient strength to support the weight it had upon it 
In this case the surveyor and builder pronounce tibe 
Timber to be infected with the Dry Roty and think it very 
fortunate it was discovered so soon, to prevent its spreading 
its baneful effect upon the other timbers. This is an error 
in judgment ; for if a search had been made, it might have 
been discovered fifty years before, and, in all probability, 
would have remained so for fifty years to come, if no 
additional moisture had got to it I have before observed, 
various are the causes that will admit wet into the Timb^ 
of an old or new building* perhaps in this case the cause 
might have happened before either the inspecting surveyor 
or builder was bom, and all traces of the cause might 
have been done away. Defects will occur, which will 
admit of leakage, in the best constructed roofs and gultteriiy 
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and mneh more so in bad ones and bad water-ways; 
suffice it to say, whenever the timbers of a building, either 
old or new, are in part decayed, although dry, moisture 
must have been admitted at some time or other, though 
unobserved, and that it wiii not go any further without a 
fresh supply of wet. This point may be depended upon 
in all cases, and in all situations these internal defects 
should be prevented by good masonry. 

When we come to external situations, then it is when 
Timber will stand in need of some assistance; m the 
instance of a post, the best oak in the w(n*ld will not stand 
that situation for any great length of time ; do what you 
will to the Timber, or place it in ever so fitvourable ground, 
it cannot maintain the unequal pressure of t^nperature of 
the ground and atmosphere; a putrid fermentation soon 
begins to press hard upon its particles, and disunites them* 
The better to illustrate this point, I shall take a triple case ; 
-»Take three pieces of the best oak that can be got; shape 
two of them into posts ; let them be charred, painted, or 
any thing else you can devise to protect theoai ; let one of 
them be put into dry ground, which is most un&vourable 
to the growing tree, and place the other in a damp situa- 
tion, most favourable to the growing tree ; and at a distance 
from each post plant an acorn or slip : the proof of my 
point will rest upon the growth, health, &c. of the acorns 
or slips, and the* decomposition of the post. It will be 
found that the acorn (nt slip will not thrive so fast in that 
ground where the post is the longest in being decayed, 
but they will thrive much better in that situation in which 
the post is the soonest decayed; thiarefore that situation 
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which causes a quick growth, also causes a quick decom- 
position; and, vice versa, a slow growth, a slow decom- 
position. This is caused by the action of fermentation being 
stnmger in the one instance than the oth^, both as to 
vegetation and decomposition. Let the third piece of oak 
be put into a dry loft, or sufficiently low under water, 
where no action can take, place, and it will endure for 
ages. 

The timbers of ground-floors in damp situations will 
soon be in a state of decay, if not prepared with some anti- 
septic, without wbidi all the bo^om timbers will absorb 
moisture, and impart it to the next; and soon, to ev^y 
piece of timber that is the least connected together. Some- 
times fungus will convey water from one piece of timber 
to the other, in the most simple manner, and it is from this 
cause that the idea of infection has arisen. 

First, No Timber can throw out fungus without the 
supply of water ; in fact, fungus is nearly all water, in the 
first instance. 

Secondly, It is the nature of fungus to protrude ; and 
it will in time, if a continual supply of moisture is effected, 
reach from one piece of timber to the other, and when that 
happens, water is communicated by the fungus, which the 
dry timber eagerly absorbs. Therefore it is the conveying 
of water or moisture from one piece to the other which 
causes a general destruction, not by infection, which is 
generally conceived ; for pure water, or even distilled 
water, will create fungus in Timber, when no one can say 
that any infection can be produced from pure or distilled 
wat^« But because these things have not been sufficiently 
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anddry^in eitber external or ntecnalsteatioaa; vjitrinal 
m tba dovesl proceaiybecanae are bavc^ in genenly ama 
dry weatber tban wet; tbe majonty of time m, ihtafati^ 



die BMiistare diaN|Kited ; and it ii wdl known diat wood 
bnddinga on biick and stone fenndationa will laal finr 
many yeaia» 

I sball pat anotber caae» by way of illnetrati^ aiy 
poiit, tbat every species of decay, dtber in Ae tree or 

Toodiert cannot be tenned infiwtions ^--SoppasiBg^ a mndicr 
of tveea, to tbe ampont of one bondred, coaU be adedad, 
all of wbicb are ia a state of paitial decay, altboi^ atiU 
growing; cat down fifty of tbeaoi* and bare tbem sawed into 
y^arteri^g,bwMrdi»^fcai»fat^p^g^>a^eafqp^^ 
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ImildiDgy and after being prepared and seasoned, and the 
decayed part cut away, apply th^m to the pnrpose above 
slated, upon a brick foundation, covered with slate, tiles, or 
lhatoh» in a workmanlike manner. This building will pro- 
bably last ibr one hundred years or more, but the remaining 
fifty trees will, no doubt, be quite rotten and useless in less 
than twenty year&— perhaps not one to be seen. For the 
moment the tree is cut down, there will be an end to any fur- 
ther progress of decay that was caused by some accident 
whilst growing, and the boards and scantling will be fit 
for an outbuilding, although a great part of them will 
not be perfectly sound, but will endure for years ; and the 
decomposition that must ensue in consequence of being 
exposed to the weather will be but slow in comparison to 
what would have been the case had the trees been left 
standing; and all that can be done to prevent the wooden 
building from absorbing moisture will extend its dura- 
bility; while to cause the trees left standing, to take 
up more moisture, will hasten their decay. Thus 
the remaining fifty trees will soon be entirely gone, 
when the fifty cut down will last for years in a building, 
for the very reason of your having cut off the evil that 
caused their original decay, by depriving them of water, 
thereby retarding that action which produces decompo- 
sition but not infection ; because, if it was an infection, the 
decayed blotches, which cannot all be cut out, would soon 
spread and destroy the building, which is never the case, 
the only injury the effect of these blotches are subject to 
is, that they will absorb more water and much sooner 
than a sound part. But take a perfectly sound board, and 



/J 




28 

continually keep wetting it, and take a board full of these 
unsound or decayed blotches, and keep it perfectly dry, the 
sound board kept wet, will be gone long before the unsound 
board kept dry. You may nail the unsound board to one 4- 
sound, and keep them both dry, when no infection can be 
created from the unsound to the sound board in one 
hundred years. 
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SECTION V. 

aw THB C01I8EQUENCE8 OF THE INEQUALITY OF TEMPERATURE ON THE 
TIMBERS OF A SHIP, PARTICULARLY IN HOT CLIMATES) WITH REMARKS 
ON THE CONSTRUCTION AND WORKMANSHIP, &C. 

The premature decay of the timbers of a ship, caused 
by the vast inequality of temperature from heat and 
moisture, when situated in a hot climate, is to an alarming 
extent ; for when a ship that has been some time in the 
serrice, with her timbers full of water, gets stationed, for 
instance, at Calcutta, the heat of the climate, acting upon 
the timbers that are above water, and, connected as they 
are with the timbers below the water, causes so very high 
a degree of fermentation to take place in them, as often to 
make it very dangerous for that ship to put to sea. Per- 
haps the variation of from 40 to 80 degrees of heat may be 
acting upon one piece of timber at the same time ; one end 
may be below water at 40, and the other end above at 80 ; 
and perhaps near one hundred pieces of timber may be in 
this situation at the same instant. No one, perhaps, can 
imagine the loss of Timber that three months will cause 
in one ship, in the form of gas, when in this situation; 
although the heat may not be carried downwards to the 
bottom timbers, the water will be drawn up to the top 
timbers, which is worse ; and the repetition of this severe 
pressure for months causes a great action, which operates 
as a menstruum, so as almost to dissolve the timbers ; thus 
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a great loss of Timber is caused every day, not only in the 
form of gasy but sometimes by the appearance of fungi. 
Considering this ship as almost a solid mass of Timber, 
and every piece so connected and bolted together, as to 
appear almost imperishable and impregnable to the effect 
of decay ; yet with all this superstructure of strengrth, the 
inequality and pressure of tempei*ature is so great, that in 
a few years that mass of Timber, which Nature, with all 
her vast economy, has been two hundred years in com- 
posing, is dieconiposed in lesil than fourteen. When all 
the interior parts of a ship ate well examined, it will soon 
be seen with what a destructive element the timbiert 
have to contend, after leaving a hbt climiAte^ all the cloire 
places producing a most violent hisated f(tmdsph(efe^ de^ 
composing the timbers by wholesale. And to the gnnkt 
danger of mariners; those parts of the timbers are the tnOM 
v^ffected which the ship depetidi^ upon for her security to 
hold her titnbets together against \eVery strain, viz. her 
jbiiits, tnortice, and tehons ^ Iriire i6 be Affected by 
this overheated fehneUtatioil ; VinA if ft irere not the case, 
that a ship, in the first ihstikhce, is bnilt intlieh stronger 
thto she need be, if her timb^ts weri^ iibt subject to pre- 
ttkiture decay, every ship in thb EdM and Weilt India 
trade- Would founder at ilea before the ej[))irfttion of six 
•ybs^'setvlce ; but she is ito biiilt; that no strain can affect 
bvefj tiinbeir dt tihce, therefoi^ she n often preiserved by 
her construction, when Half her timbers are Hott^n at the 
hiottice iih(i te/AdHik : and when a ship is examitaed, to ph»¥^ 
her sea-^6rHiy, her tbnstructioil is nevter t^ken itato coil^ 
sidemtiibilD, ^tl tte «illtakihiAttoil t^iMs^ to m^^ if h» 
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timbers are infected widi the Dry Rot; at the same time 
cobstruing the cause of the Dry Rot to be the effect of 
aotne infection, arising odt of the Timber alone^ and not 
arising out of the situation in which the timbers are placed, 
ind hebaig tbtally ignorant of the principles] and consti« 
tntion of Timber. All this tends to create extreme errors^ 
and pr6Ves that not one inspection in ten is worth a straw, 
becauise the examination has no real system, nor havie 
the inspectors any judgment to guide them. The natural 
tmidency of Timber to decay, in the situation in which it is 
plabed, never enters their heads ; they only look tot some 
unnatural cause, the Dry Rot; and if that is not to be 
foondj they do not exaniine sny further, but pronounce 
die ship sea^wordiy^ when perhaps half her mortices and 
telions are rotten. No man can wdl be said to bie compe** 
tent to examine the timbers of a ship, unless he well 
understand the tru^ cause of premature decay in Timber, 
and so fer knows its cbnstitution, as to be able to judge 
what preili^re. Timber can endure, when placed in the 
different situations of a ship^ and to be able to ascer- 
tain what extent of injtiry her leakage has done to her 
timbers, which k a very material pointy although not much 
Aought of^ by inspectors or builders of ships; 

Their principal examination is to strip off a few planks, 
and bore a few pieces of timber, to look for this Dry Rot, 
when the parts most affected are the most difficult to get 
at, and, therefore, are often passed over; taking it for 
granted, if the middle of the timbers are sound, the ends 
are sound also. 

Even in the workmanship of such an immense pile of 
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wood, many of the timbers get very badly put together^ 
when the water soon makes way amongst them, and the 
work of destraction begins. I have not the least doubt f 
but a bad workman sends many a ship to the bottom, , 
although he may have had the using of good Timber; and 
I have also no doubt but a good workman often saves a 
ship, by making good work with indifferent Timberj^ 
When we contemplate the horrors of a ship foundering at 
sea, with all hands on board, without a single rock to 
injure her, there must be something very deficient, either 
in workmanship or Timber— for a frame so constructed to 
fill with water in an instant, and go down, appears a 
paradox — ^when, no doubt, this ship was inspected before 
she left the port she sailed from. Therefore the present 
mode of inspecting seems to be a kind of hit or miss job, 
whether any good is done or not by the inspection ; and it 
always will be the case, so long as such a gross error, as a 
supposed infection, produces the disease called Dry Rot, 
continues to be a generally received opinion. I hope such 
an opinion will soon be exploded. 

Having stated thus much upon the variations and incon- 
stancy of temperature in the three last Sections, I will, 
from valuable extracts, treat in the next upon the good 
effects of an equal and constant temperature. 
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SECTION VI. 

SHOWING THE OOOD EFFECT OF TIMBER BEING IN A CONSTANT AND 
EQUAL TEMPERATURE, FROM UNQUESTIONABLE AUTHORITIES, &€. 

The inequality of temperature having been fairly stated, 
and the effect of such inequality having been shown and 
clearly proved to be the real cause of premature decay in 
Timber, I now proceed to give a few extracts from un- 
doubted authorities, in proof that in a constancy and 
equality of temperature Timber will endure forages. 
. Sir Christopher Wren, in his Letter to the Bishop of 
Rochester, inserted in Wadman's History of Westminster 
Abbey, notices " That Venice and Amsterdam, being both 
founded on wooden piles inmiersed in water, would fall, if 
the constancy of the situation of those piles in the same 
element and temperature did not prevent the Timber fix>m 
rotting. 

Innumerable have been the instances of piles having 
been drawn up sound, after being for centuries under 
water. It is recorded that a pile was drawn up sound 
from abridge on the Danube, that parted the Austrian and 
Turkish dominions, which had been imder water one 
thousand five hundred years ; the piles under London 
Bridge are sound, after being driven seven hundred years. 

It may be necessary to inform the reader, that Timber, 
being thus placed under water and out of the effect of the 
atmosphere, is equally preserved from decay as if placed 
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in a dry situation and out of the effect of moisture ; because 
in either case the Timber is placed in an equality of tem- 
perature or surrounding medium ; or, in other words, being 
sufficiently low in water it is impervious to the air, and 
being placed dry is impervious to moisture • the desideratum 
is, to make Timber impervious to moisture in damp situations. 

Tie next consideration is the known durability of 
Timber in buildings. First, the Alhambra Palace in 
Spain. The timbers of this palace are supposed to be ~1^ 
near three thousand years old ; it was brought by the 
Moors into Spain, and erected by them about two thousand 
years since ; and when brought into Spain it had been { 
before erected and taken down. The timbers are now aa 
sound as in the first moment; and it is well authenticated, 
that no insect will live in the place; for if one is taken into 
the palace^ it dies immediately : it is conjectured the 
timbers were impregnated with some composition. See 
Murphie's Arabian Antiquities of Spain, published by 
Cadell and Davies, Strand. 

The roof of Westminster Hall is another instance of the 
durability of Timber, when secured by good masonry, from 
the effect of moisture, thereby being preserved by a 
constant and equal temperature. This roof is several 
hundred years old, and perfectly sound at this time. 
Numerous gentlemen, as also surveyors, &c. are no doubt 
in possession of similar facts in other buildings, that aro 
some hundred years old ; nor need I remind them of the 
numerous complaints to the contrary in modern**built 
mansions, &c. being oft^ affected with premature decay in 
their timbers* 
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It is not however to be inferred, from the natural pro- 
pensity of Timber to putridity and decay in modem 
buildings, that this evil necessarily is invincible, or that it 
may not be conquered and effectually subdued by a proper 
application of fit and adequate moans; nor is it hastily to 
be concluded, that because all foruji^jr sittempts have 
hitherto failed, that all further attempts must in like 
manner be equally destitute of success; on the contrary, 
tibe possibility and practicability is hereby intended to be 
established, and the points already stated will most de- 
cidedly show, that nothing will be attempted which has 
not actual experiments to establish the fact 
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SECTION vn. 

ON THE 8EA80NINO OF TIMBER, &0. 

Various are the plans that have been recommended for 

the seasoning of Timber, most of which are certainly rerj 

bad. The general method is to expose the Timber to the 

effects of the atmosphere in all seasons; some persons have 

gone so far as to sink Timber in water, from an impression 

. that it will get rid of the juices, which juices are supposed 

to be the cause of the Dry Rot ; the oven and hot sand 

have been employed; so that many thousand loads of 

Timber have been destroyed in useless experiments. 

Sinking in water Timber that is again to come in contact 

with the atmosphere, will not only get rid of the juices, 

but the best qualities of the Timber also, which will be 

materially injured by the continued evaporation of so 

much moisture. The idea of saturating large Timber 

with water, for months together, because it has been the 

practice of some persons to soak in water boards that 

were to be laid down as floors, is monstrous ; only conceive 

the difference in the facility of driving off the water from 

boards, and that of driving it off from large Timber, 

eighteen inches or two feet square. The boards, perhaps, 

will never more be wet; therefore, by this unnatural 

method, the first injury they receive, is the last: but not 

so with the large timbers of a ship, which must, from the 
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situation in which they ore placed, be continually absorb- 
ing fresh moisture ; and if the timbers so soaked are placed 
in a confined situation, either in a ship or building, it will 
soon create a putrid fermentation. This process of soaking 
Timber in water is against all principle in seasoning; 
which should be, to throw off all the remaining aqueous 
matter that is left in the Timber, after the tree is cut down, 
in order to compress it ; instead of introducing more water, 
thereby tending to soften, expand, and even dissolve it. 
Dry places, admitting the common atmosphere with judg- 
ment, are quite sufficient to season Timber. Moisture 
should never be permitted to enter Timber again, after the 
axe has laid it prostrate ; if it does, and that repeatedly, 
an incipient Rot soon begins to act : although very slowly 
at first, its effects are continually increasing ; and according 
to the quantum of moisture admitted, and of heat created, 
Timber may be decomposed in three or in thirty years. 

It may be necessary to observe, that no actual progress 
in seasoning of Timber can be effected, until the moisture 
in the Timber becomes heated by a slow fermentation, 
which causes an expansion of the moisture to take place; 
it consequently then moves off by evaporation, which i» 
absorbed by the atmosphere, when, after a length of time^ 
the Timber becomes free from moisture, and it may then 
be said to be well seasoned ; and no change has taken 
place either in the elements or combinations in the prin- 
ciples of the Timber. But if it is exposed to the uncertain 
state of the weather, sometimes wet, sometimes dry, and 
this for a considerable length of time, the action, which is 
necessary to carry off so much wet becomes so great, that 
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the rety ^i^HsttB of the timber din MVef ^et iteascmed at 
all, while the ejctettial part to a certain extent gets rent to 
pieces, is in a partial state of decomposition, and its chemical 
principles destifoyed by being' so often wet and dry. The 
desideratum in seascning Timber, is gradually to drire off 
alt the cnriginat moisture left in the tree aftei* it is cut 
down, but not by any means to admit more. 

The same bad consequences that will attend hay that has 
often been wet and dry during harvest time, will apply to 
the seasoning of Timber ; for if, after repeated wettmg^ the 
hay is at last got up dry, are not its best principles and 
qualities goiie, and if put together wet will it not even 
take fire t Timber is liable to the rery same effect, only 
not so soon, nor to so great an extent ; it will not burst 
into flame, because the cohesire power of attraction among 
the particles is greater, and therefore they are not so soon 
set in motion in Timber as in hay; but in time, under the 
<;ircumstanees of being wet and dry, Timber will become 
oxidated. I hare some specimens of decayed Timber 
that are 60 fer ojiidated as to hare been nearly ready to 
burst into flame i fh^m all this it is evident, a better method 
of seasoning mnst be adopted, before it can be made to 
endure, as it fermerly did^ for centuries. 

The grand question is^ Oan any person get property 
remunerated for his labour, study, and experinients, even 
were he to suoceed in adopting a proper inode of seasoning 
Timber f fot*, if would either take too much toom or too 
tnuch time tn be encouriiged^ and in the ftiiiids of Timbef- 
dealers, fite. the sooner it decays the better. £ren gentler- 
men, when they ftfe delelndiiMd to bnild^ t^ kk sudh ft 
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hurry to get the building' up, that no time can be allowed 
for seasoning the Timber ; the consequence is, tnat in a 
little time a partial decay appears, and a hue and cry of 
the Dry Rot resounds for miles around the neighbourhood 
of the mansion ; an^ action at law is conunenced against 
the builder ; surveyors are brought from all parts of the 
country, to examine the cause why this monster, the Dry 
Boty should so soon appear ; the building is laid open for 
the timbers to be inspected, and by the time the cause is 
determined, the timbers get well seasoned, in consequence of 
ttie moisture being driyen off,by the opening of the bnflding 
admitting sufficient atmospheric air to absorb it The result 
is, the building gets under the protection of the law, as an 
heir-loom, with money enough besides to furnish it for the 
ease and retirement of the solicitor, while the builder and 
his employer get the Dry Rot, or in my own words a 
premature decay in their pockets or purse : and all that the 
mirveyors can do, is to diffar in their opinions, like all other 
scientific men ; those for the plaintiff insist that it is ihe 
Dry Rot, diose for the defendant insist upon the contrary ; 
when the only true point dmt is elucidated by their 
eridence is, that not one of them knows any thing about 
the matter; for in reality Ihey do not, ncnrisit possible that 
4hey dm know, under the present received opinions of the 
cause of (his phenomenon, termed the Dry Rot. 
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SECTION vin. 

A BRIEF RECAPITULATION OF SOME OF THE POINTS IN THE FORMER 
SECTIONS^^HE CHEMICAL AFFINITY OR UNION OF THE ELEMENTS IN 
THEIR COMBINATIONS, OR SYNTHESIS— AND OF VEGETABLE ECONOBTV 
IN THE PRODUCTION OF FOLIAGE, &C. &C.— THE CHEMICAL ANALYSIS, 
OR DECOMPOSITION OF TIMBER, AND THE ANALOGY OF FOLIAGE AND 
FUNGI, SiC. 

The component, or elementary parts of Timber, consist 
(as before stated) of oxygen, hydr<^n, and carbon or 
charcoal, in certain proportions, called a ternary or three- 
fold combination. This union is formed under the laws of 
matter and motion, attraction and repulsion ; and to trace 
its primitive action, we must begin with the acorn, which, 
of course, contains all the constituent elements and prin- 
ciples of Timber within itself; and, being placed in. the 
ground, absorbs moisture, which forces the powers of 
vegetation into action. In this first stage, every particle 
of water, which is impregnated with earth, must undergo 
a change or decomposition, before any increase can be 
made in the progress of vegetation; in this change, the 
necessary elements are produced, consisting of oxygen, 
hydrogen, and carbon or charcoal, which forms the ternary 
combination, technically called the synthesis of the oak, or 
any other species of Timber. This conversion of a fluid niat- 
ter into a solid body, exhibits changes which are the secret 
springs of nature ; — ^that a tender plant, placed in the cold 
ground, shall be possessed of such wonderful power, as 



under so low a temperature as about sixty degrees of 
Fahrenheit, to accomplish the decomposition of so much 
water, when all the science of man cannot produce the 
same effect, unless by a degree of heat of from seven to 
eight hundred, or by some chemical union of a violent 
nature; so that the acorn or slip has only to be supplied 
with moisture, drawn from the earth into the roots, to 
produce all the elements and principles necessary for the 
growth of vegetation, and is verified in due course of 
time by the appearance of foliage, &c. Thus this grand 
w<n>k of nature passes on, without the least concern on our 
part, so that we can only get enough to supply our wants ; 
the supply of which appears so very regular and simple in 
its nature, that the clown well understands it. Now the 
analysis, which in its nature is as simple ; yet all the science 
of the world appears not to comprehend it in the least, 
because of the appearance in some instances of fungus, 
the production of whioh is as natural to Timber when cut 
down, as that of foliage is to the tree when standing ; for, 
by analogy, the effect of these productions is from the same 
cause. The appearance of foliage must be considered an 
organic production, and that of fuDgi an inorganic action ; 
the former is a proof of increase, the latter a proof of 
decrease, which is certainly a great difference ; but such 
are the laws of matter and motion in the production of 
Tegetation, that composition or decomposition are a sine 
qua non with nature ; if increase is checked, decrease must 
follow, even in the growing tree; therefore it is plain, 
foliage, &c in the tree, is analogous to fungus in the 
Timber. For it is proved beyond a doubt^ that if by any 
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accident a raptare tak«e plac^ in any pArt of the branches 
of the tree, instead of foliage^ shoots, fcc, we see fiingfits ) 
for, from the moment the organic action is lost, putridity 
commences in the growing tree, and continues so long as 
moisture is conveyed to the ruptured part : when moisture is 
no longer conveyed, dead wood is the consequence ; but 
when the tree is cut down, the organic action is certainly 
lost, so that upon the admission of moisture into the 
Timber, putrid fermentation takes place, and fungus often 
appears. 

This point will be still farther illustrated, in the spring 
of the year, when all the increase in vegetation takes place^ 
and when the secretions are first formed into something 
like a solid matter : if we could examine It, we should find 
it little more than a state of fungus or spongy matter, which 
in the course of time becomes concrete and hard, forming 
wood * thereibre, there is nothing unnatural in the suggcs* 
tion, that a fungus or spungy matter may not only be the 
last state, but also the first state of wood ; or, in other words, 
what may be its primitive state and texture, may be its 
final state and appearance ; which reduces the point in 
question to be the natural composition and decomposition 
of wood, or that the syhthesns and analysts of vegetation 
will show a fungus appearance^ In the first instance, all the 
elements are economised $ in the latM' they are all set (tee. 

The following truth will furnish another proof that Ae 
tnmificalions of foliage and ftingus are, by analogy, the 
same matter producing a different efllect. If you train 
against the wall die fbnguts protruding firom a piece of 

oak, it will Ibitt the (MMttnUt of die cak4ree$^ piece of 
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deal will show the portrait of the fiNtree; hndno on^ with 
erery Itpecies of Timber : but wheti (iing;iifi is protruded in 
the open atmosphere, the pressure on so soft a matter form* 
the cap4ike shape We see in geUeraL Fundus has often 
been found trained against a wall, and has been admired 
for the beauty of its figure ; had the ramifieations been 
examined, and the species of wood from whieh it had sprung 
been traced, it would hare been proved as above stated ; 
so that nothing can afford a g^reater proof that the produo 
tion of foliage and fungi are the organic and inorganit 
ramifications of Timber. 

There can be no doubt but the hardest wood known c^ 
be reduced to the same soft state as at first secreted in the 
growing tree, and yet maintain all its powers, to extend its 
tisunifications in the form of fungus ; this can always be 
done, and is going on every minute of the day, by fermenta^ 
tion, which process is only a common decomposition, and 
not the consequence of a contagious or infectious disease, 
as is generally supposed. If all former writers had given 
themselves less trouble in reading other works, or writing 
their own upon theory only, and had exerted themselves 
on natural researches and experiments, to prove the point, 
they no doubt would have been able to come to some 
conclusion nearer the truth, than what they have written 
on this subject ; they would have^en able to simplify the 
question instead of perplexing it more and more. 

Though great anxiety seems to have been felt by writers 
in all ages, to understand the origin or cause of that 
decomposition, which has so long been called the Dry 
Rot, yet no one seems to have taken any trouble to study 
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the subject properly ; perhaps no one thought it worth his 
time, so long as plenty of Timber was to be had, or that the 
growth exceeded the loss : but the case is far different now ; 
the loss exceeds the growth, to an alarming degree, and 
the alarm would be much strengthened, if the whole British 
navy were drawn up in a line, so as to give some idea of the 
immense quantity of Timber that is wanted at least every 
fourteen years, and we were then informed that it requires 
the time of from one hundred and fifty to two hundred years' 
growth to replace the same quantity, thus showing, that 
we destroy it eight times faster than the vegetable king- 
dom can supply us. I should think in about another 
century this great waste of Timber will be severely felt, 
and ship Timber become scarce; therefore every well« 
wisher to his country will begin to see, that some steps 
should be taken to endeavoiu: by some means to put a stop 
to this profligate loss of Timber, by premature decay. 
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SECTION IX. 

•w vtmot Attn ITS akalocfy to fvsiow ih metals, as a proov of its 

BEING the second STATE OF EXISTENCE IN TIMBER OB VEGETATION 
IN GENERAL. 

To simplify tfae origin or cause of fungi (the harbinger 
of vegetable destruction and confounder of manual science) 
to the satisfaction of all parties, will be a task indeed ; for 
my own part I am perfectly satisfied as to the cause of 
this phenomenon, and my opinions are founded upon actual 
researches and observations from nature/ and practical 
experiments, the result of which I shall freely state, 
without fear of contradiction on the truth of my assertions, 
and without personally contradicting the opinions of others 
on the same subject. The first thing to inquire into is, 
what changes and how many states of existence all bodies 
in nature are subject to, and susceptible of, by the alter- 
nate absorption and dissipation of heat or caloric, and by 
what laws these changes are governed. 

/ EXTRACT. 

^ Almost all bodies in nature are susceptible of three 
several states of existence, viz. solid, liquid or fusion, and 
aeriform, and that these states of existence depend upon 
the quantity of caloric held in them, it is easy with a 
certain apparatus, with divers experiments, to determine 
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the quantity of caloric required for converting solid sub- 
stances into liquids or fusion, and liquid into elastic or 
aeriform fluids ; and vice versa, what quantity of caloric 
escapes from elastic vapours in changing to liquid, and 
what quantity escapes fyoxa Uquidlt during their conver- 
sion into solids.'' — Lavoisier. 

Agmr^^^ If tb^ eiSect of 1|^> frndfiF certain eurotmabr 
stances, be carried still further than is necessary to render 
solid bodies fluid, vaporisation begins. Vaporisation does 
not always require a previous fusion ; some bodies are 
capable of being converted into a vaporous state, withoqt 
previously becoming fluid, and others cannot be volatili^sed. 
at any temperature yet known.'^r^AccuM. 

The term fusion is generally applied to metals, which is 
the second or iniddle state of existence, and I think all tbo 
rules of analogy will support the hypothesis, that fungus 
is the fusion or second state of existence in Timber and 
vegetation in general; that is, fungus is Timber in an 
elastic and soft state, in consequence of being heated by 
fermentation. This analogy is borne out by the circuxxw 
stances, that metals require a greater degree of heat tp 
throw them from a solid state to a state of vapour or gas, 
than to a state effusion; so it is with Timber, it will take 
a much greater degree of heat to cause the entire decom- 
position of Timber by vapour or gas, than it does to throw 
out fungi ; because fungus is always generate in a cool 
atmosphere, which reduces the internal heat caused by 
fermentation in the Timber* Mietal in a state of fusion is 
visible, so is fungus ; m^tal in ^ ganeofis state is losl^ so 
is Timber^ and to « gr^ ^t^nL M#tal» are fddom <qr 



Mver thrown into a gaioovs ^tato because of tbe total 
lo8«, and the difficulty of preseryipg tbe tempcorature bo 
higb; but in regetation it i§ more difficult to preserve 
tbe temp^^ture neceseary to produce fungus, than to 
throw it off in tbe gaseous state ; because all Tege^ables 
are more volatile in their principles than metals, holding 
so much wator ; but the difference of these points will not 
affect the validity of my hypothesis, because the same laws 
govern both cases as to metals and Timber. Tbe natural 
state of the atmosphere preserves the metal and Timb^ 
in a solid form, while a certain degree of internal beat or 
caloric changes the solid state of both to a state of soft-* 
ness or fusion, and a much higher d^jee of heat will 
produce a change of both into a gaseous state; therefore 
it is clear, that these different states of existence in vege- 
tation can only be effected by the same laws that work 
the change of the different states of existence in metels, 
because no other law can effect a change in either of them $ 
then if it is an axiom in one case, why (as Sir Isaac 
Newton said) is it not to be an axiom in the other ? In fact 
it must be so, because if Timber, becomes heated by 
internal fermentetion, its particles are disturbed, and its 
solid state is reduced either to fungus, or is lost in gas or 
vapour* It is just the same with metals in the furnace, the 
beat created by the blast, and tbe beat created by fermenta- 
tion, act precisely with the same effect on tbe particles of 
each body, only the particles of Timber require a less 
degree pf heat than melals, but the state of their existence 
are both changed by an adequate degree of heat necessary 
to overcome the poorer of attinwstioiiJA each. JMetals in this 
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second state of existence, are rather improved than other- 
wise, which is not the case with Timber ; but in the next 
state of existence, viz, gaseous, they are both destroyed, 
and nearly the same elements are set free by the analysis ; 
for all bodies are formed out of fourelem^its, viz* oxygen, 
hydrogen, nitrogen, and carbon, and the combination of 
these el^nents are susceptible of the three several states of 
existence, as noticed above ; each body varying in ite 
proportions and principles. In some cases, the body con^ 
sists of the four elements, in some of three elements, and 
some only of two ; but when any of these bodies are decom- 
posed, the elements resume their original simple state. 
Metals in a state of fusion, are not much altered in their 
elements and properties, the change is only by an excess 
of heat or caloric. Timber in a state of fungus or fusion is 
changed by an excess of heat and moisture, and the pro- 
portions of the elanents are altered, theref(n'e it cannot, as 
in the case of metals, return to its <Hriginal solid state again, 
because the corpuscular attracticm is destroyed in Timber; 
but not so in metals. The diamond has three states of 
existence ; but when once we change the solid state of a 
diamond, it is immediately lost in vapour or gas, and never 
can resume its solid form again. No more will Timber. 
This point will support my hypothesis, that, by analogy, 
fungus is a middle state ; but, like the diamond, the particles 
cannot be reunited again into its original solid state, like 
unto metals. Thus I think it is clearly proved, that the 
catise of fungi is a more proper term than the ovigin of 
fungi. What would be said if a person were to ask the 
origin of solid metal, and then ask for the origin of metals 
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in fusion ? He might ask fbr the cause of fdsed metals'^ be 
would be answered, that the particles of the fnsed metal 
were driven to a greater distance from each other by heat, 
than the particles of the solid metal. Therefore I think the 
origin of ftingi must sink into the term cause of ftmgi, 
which cause is produced by the same elflfect that produces 
the change between solid metal and metal in fusion, vi z 
the expansion of its particles by heat or caloric ; therefore 
we should write in future the origin of vegetation and the 
cause of fungi, or the origin of Timber and the cause of 
fungus ; and the origin of grass, hay, and straw, and the 
cause of the mushroom. I therefore sincerely believe that 
fungus is only a middle state of existence and not the pro- 
duction of a new species of vegetation from seed, as is 
generally supposed to be, but which may more properly 
be called an excrescence forced out by excess of fermenta^ 
tion, still maintaining most of the properties inherent in 
that species of vegetation from which it proceeds. That 
this hypothesis should have remained so long in chaos is 
to me wonderful, and that these analogies on fungi here 
set forth should have never before been broached is also 
a matter of surprise. I can only account for this apathy 
in science, from the circumstance that the abundant supply 
of Timber with which Nature had in a perfect state covered 
the earth, did not render any attention necessary ; but in the 
case of metals it is not produced in a perfect state, there- 
fore man was obliged to make use of his knowledge, and 
become a chemist. The value and use of metals gave a 
stimulus to science, when, after various researches and 
experiments, the furnace was erected to purify that which 

E 
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Nature produced impure ; the art and soiree of man was, 
in consequence, put to the test to make the rough ore 
ujsefuL I need not tell the reader to what an extent he has 
succeeded on the properties of metal ; but I have to tell the 
world, that with respect to Timber, Nature has done eyery 
thing, the science of man, nothing; because the immense 
quantity of Timber with which Nature had covered the 
earth made it necessary actually to clear it away, therefore 
man became proflig^ in its use, and n^ligent in its 
preserration ; and the only advance which has as yet been 
made to counteract the immense loss of Timber, by prema- 
ture decay, is conflicting theory, and that consists of the 
most unnatural, loose, and monstrous suggestions; the 
subject remains still hidden in darkness, and nothing but 
conjectures put forth one century after the other. 

With respect to the mushroom in the fields, commonly 
used for culinary purposes, and which in general shoots 
up from decayed and parched roots of grass after a long 
drought, followed by a copious supply of rain, which these 
decayed roots eagerly absorb, a violent fermentation soon 
begins, a rapid expansiim takes place, the rain cools the 
air and produces heat in the ground, and in a very little 
time thousands of the fimgi tribe shoot up before morning, 
particularly in those pastures where the roots of the grass 
have been the most injured and burnt up; but if the 
atmosphere of the night should be dry and heated, so as 
to abftoorb the moisture dissipated by the fermentation of 
the earth, which it sometimes will, in that case we see but 
few mushrooms. The darkness of the night has nothing 
to do with encouraging the growth ; it is the coolness of the 
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night afr, and the heat of the ground in a «Me 6f feiu 
mentation, that forces the growth of the mnshfoenif but if 
the atmonphere should be heated, it will absorb all the 
moisture diat is necessary to expand tha fungus ; the roots 
of grass, &c become entirely decomposed, no cutiole 
can be formed to hold the heated matter necessary to 
produce the mushroom, and all goes off in the form of gas. 
In this case, although the night is as dark as pitch, and as 
secret as the grave, you will have little or no mushroom f 
all WBtter will be dissipated. 

The field mushroom is often generated from horse dung 
and hay and straw scattered about the ground ; and what 
the gardeners call spawn, is nothing but very small par- 
ticles of hay and straw, and the hal&concocted d|ing of 
horses in mill tracks and elsewhere, collected together and 
mixed with a proper compost; the temperature of which 
compost must be brought up above the surrounding 
medium ; he will then get some crop : but if the surround- 
ing medium is above the compost or mushroom bed, at the 
time when this spawn, as they call it, is just ready to spring 
up, he will in that case lose most of his crop, upon the 
principles just stated. 

Mr. Brandt notices, in his Manual >of Chemistry, second 
edition, vol. iii. page 8, article l(i85, that ^ The heat of 
plants is in many instances above that of the surrounding 
medium, and there are cases on record in which very 
remarked elevation of temperature has been observed in 
them ; but upon this subject we as yet have no accurate 
researches/' 

As fkr as my researdies and observations have earried 
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luei the heat of plants above the surrounding medium 
appears indispensably necessary ; and that it is one of the 
secret springs of Nature, that when any matter is ready to 
protrude, ^the temperature of the surrounding medium 
should be below the temperature of the plant or tree. 
This variation of temperature is necessary to assist or 
cause the cuticle to form, to prevent the fructuating priui- 
ciples from dissipating, which would otherwise be the case^ 
if the surrounding medium were to be much above that of 
the plant; and no doubt in all instances of protrusion, 
whether of foliage, fruit, branches, fungi, &c. at the time 
of its bursting forth, the heat of the plant must be above 
that of the surrounding medium, to produce not only 
healthy and perfect increase in vegetation, but also to 
allow of any parasite or unnatural soft excrescence to form, 
let it be what it may. If it were not so, how could the 
three different states of existence be accomplished, either 
by Nature or science. According to that state of existence, 
to which the change is intended, the variation of tempera- 
ture must either be above or below the plant or body ; but 
if no change is intended, the temperature of the body and 
the surrounding medium must be equal : for instance, in 
metals, if the temperature of the solid body remains at the 
same point as the temperature of the atmosphere or sur- 
rounding medium, its particles consequently have no 
motion, and the metal exists in its solid state ; the tempo- 
rature of the metal being elevated to a certain degree 
above the surrounding medium, it is held in a state of 
fusion. But if the temperature of the surrounding medium 
were to be above the temperature of the metal at melting 
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heat, what would become of it ? would it not be volatilized 
and be lost in gas, the same as if the temperature of the 
furnace were to be carried to a sufficient height to produce 
the vaporous state of existence ? The effects of these laws 
in the variation of temperature in metals are only to be 
applied to effect the same purposes in v^etation ; and 
prove diat a cool atmosphere is necessary to prevent too 
much dissipation of the matter in motion, which must be 
iBuid when the plant is in a state of fermentation, and ready 
to send forth its fnictuating principles, that the cuticle or 
protruding covering may form, more particularly in the 
case of fungi, otherwise the whole plant or body would be 
dissipated in the form of gas. The surrounding medium, to 
produce fungus, must be below the Timber, plant, or com- 
post ; in fact, the elevation of the plant|above the surround- 
ing medium, is identically the principle which constitutes 
the atmosphere of spring, the cause and effect of expansion 
and increase in vegetation generally ; but when the eleva- 
tion of the surrounding medium, which is the case after the 
heat of summer, is above the plant, it constitutes the 
atmosphere of autumn ; the effect of which is to collapse, 
shut up, and destroy all appearances of the exterior 
beauties of foliage, &c. in vegetation. These variations of 
temperature are the effects of the laws of Nature in the 
regulation of vegetable economy ; they must exist, or the 
whole system of still life and animated Nature, and the 
globe itself, must stand still and be no more. I shall once 
more illustrate my hypothesis, by touching upon the three 
states of existence in bodies. Equal temperature of the solid 
body and the surrounding medium fixes that state of 
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existence which allovrs of no action in the particloi of the 
body, and it remains in a solid state ; but when the tempe* 
ratnre of the body is above that of the surrounding medium, 
supposing the surroundhig medium not to be above sixty 
degrees, expansion takes place, and the solid body is 
changed by the motion of its particles into another state of 
existence, in metals termed fusion, in vegetation increase 
by expansion of its ramifications, either perfect or imperfect, 
that is^ either foliage or fungus. But if the surrounding 
medium were to be elevated to double or treble the internal 
beat of the plant, &c then vegetation makes but little 
progress, or is entirely destroyed in the form of gas, and 
no fungus can be fbrmed ; hence we see in hot climates 
little or no foliage or branches, and in cooler climates an 
excess of foliage and top wood. Therefore it appears that 
all protrusions tnust be put forth in a cool atmosphere ; if 
the day is too hot, bight is the only time, particularly in 
warm diinates, when the heat of the atmosphere is abated, 
and the heat df the plant increased, which is proved to 
demonstration in the Aitigi tribe, particularly in the spon* 
taneous growth of the mushroom in the night This brings 
the point to agree with Mr. Brandt's extract in his Manual 
of Chemistry, on this subject, that the heat of plants is in 
many instaiifses above that of the surrounding medium, 
which has been proved by the observation and researches 
made by the todior of this treatise during the last ten 
yearsi 

I shall now conclude the subject matter of this treatise 
by recapitulating the following observations :— * 

First, That all fungi are the middle state of existence in 
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yegetable economy, in consequence of putrid fennentation 
created by heat and moisture in the solid body of the plant, 
from the blade of grass to the sturdy oak, which is in 
direct analogy to the middle state or fusion of metals, by 
the act of separation of the partidet^ in both cases, by the 
power of repulsion predominating over the power of 
attraction. Thus Timber^ as well.as BuetolB) becomes soft, 
and is thrown into another state of existence by the inter- 
vention of a certain portion of caloric or heat amongst the 
paxticles, and the solid state of existence is lost. Witb a 
greater degree of heat both the metal and the Timber will 
be converted into the gaseous or vaporous state, and no^ 
thing but the earthy matter left in each, which cannot be 
deccHnposed. 

Secondly, That fungus in Timber n, by analogy, from 

the same cause and eflfect as foliage, 8cc. in the growing 

tree; in both instances showing the natural ramifications 

tiherent in the body, whether standing or felled ; foliage, 

&^ being an organic protrusion, and fungus being an in- 

orgmic excrescence, in no way propagated by any new 

matter or substance applied, such as seed. The principles of 

vegetd:ion in general, and more particularly Timber, have 

in thenbelves sufficient matter to throw out fungus, as the 

tree has npability to throw out foliage, &c. There is no 

point in nsitiral history to warrant such an hypothesis, nor 

any deficiency in vegetable economy as to require the 

assistance of teed to produce fungi. 
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SECTION X. 

ON THE KATUIIE OF^THE PROPOSED REMEDY) AND THE SETERAL 
OBJECTS TO WHICH IT IS APPLICABLE. 

The general object of the remedy to be proposed (mt 
suggested consists in the application of a liquid composi- 
tion, for the very important and weighty purpose of render- 
ing Timber impervious to moisture in all situations in 
which it can be placed, in a building or ship, which 
composition can never be dislodged, but presents an 
invincible opposition to fermentation. 

The power and effect of this composition is such, that it 
cannot be evaporated or extracted by any exposition to the 
sun, or by any confined or damp situation; nor will thf 
wood work be subject to contract or expand, which isvey 
much the case with doors, shutters, and window franes, 
made of soft and porous wood, such as deal, &c. ; b.it» if 
prepared with this composition, doors and window fames, 
&c. made from the softest deal, will always remM^ ^ ^^ 
first fixed, neither swelling nor shrinking, becomx^g equal 
to mahogany, &c. ; thus giving compactness,* str/ngth, and 
durability to the most useful and cheapest a^icle in the 

building department ; being undoubtedly a ^ery general 

/ 

* It will be seen by the result of the experiments^. IQ, that even 
the sap of oak is made equal to the heart by the compressive and anti- 
septic qualities of the composition. 
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and material quality in the object of economy, which 
renders it almost superfluous to say that it must be of the 
greatest possible utility to the nation at large. The in- 
crease of strength will allow of a reduction of scantling in 
almost all cases in which Timber is used ; which would in 
itself be an immense saving.* A ship might be constructed 
many tons lighter with equal strength, and the cargo be 
more securely protected from damp and mildew. The 
dimensions of masts and spars might be much reduced 
also ; boats and barges would be rendered more secure 
from leakage, and better protected against being staved* 
It is also an invaluable discovery for all the wooden erec- 
tions and materials used in brew-houses, when the destruc- 
tive effects of steam will be neutralized. 

This composition acts most powerfully as an antiseptic 
in the oxidation or common rust of iron.f 

The advantage of this composition will also be very con- 
spicuous in the ordnance department; all the war mate- 
rials, fortifications, &c. made of wood and iron will be 
protected by resisting the ejSect of heat and moisture in all 
destructive climates. 

Even animal matter has been preserved for ten years, 
being perfectly sweet to this day. A slice of beef was 
prepared with this composition in August, 1818 ; the lean 
part is rather hard, but the fat part is now as soft and as 
sweet as it was at the first moment. Any gentleman may 
see it. 

* See experiment No. 10^ on some rotten oak branches, 
t See experiment No. 8. 
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SECTION XI. 

IPAftTieVlAItB OF EXPBRIMBNTB, ACTUALLY MADE, PORtttE PURPOSE OP 
AICERTAIHIMG THE EFFBCTB OF THE REMEDY PROFOIED. 

Such are the effects to be produced from the use of this 
composition on Timber and iron • and in order to evince 
that these expectations are not destitute of the necessary 
solid foundations in facts, a sufficient number of the various 
experiments made on this occasion, although they bear but 
a very small proportion to the aggregate, are here minutely 
stated. 

1. Two sections of white deal, each weighing one pound 
thirteen ounces avoirdupois weight, were immersed for six 
days each, the one in water, the other in composition ; at 
the end of which time they were each taken out, and again 
Weighed : that which had been in the water had absorbed 
nine ounces ; and that in the composition two ounces and 
a half. 

2. Two similar pieces of yellow deal, weighing each 
two pounds eleven ounces, were in like manner immersed 
fbr six days each, the one in water, the other in composi^ 
tion • after which time they were taken out and weighed : 
that which had been in the water had absorbed six ounces ; 
that in the composition, four ounces. The water in the 
white and yellow deal was all evaporated on dio second 
day after the sections were taken out ; but the composi- 
tion in the other two sections remains, viz. from the month 



6t JttHe, 1817, to the present tini^ 182Y, wlth'6at any \<m ot 
dfmitiiitkm, dfjr ^d hatd. 

From this it appears, that white deal absolrbs more water 
atid lem composition, in proportion, to yellow* and the 
quantity of water absorbed by the white, accounts for its 
more rapid decay in external situations : as the greater the 
quantity of water absorbed, the quicker is the Timber 
deitroyed. For instance, a piece of seasoned oak in the 
iMune time, six days, would only absorb half an ounce $ 
00 that, in a damp situation, the white and yellow deal 
would be rotten in a few years, whereas the oak would last 
tor a Considerable number of years longer. 

8. The two pieces of white and yellow deal, which had 
been immersed in the water, were again placed in Water 
for another similar period of six days, and at the end of 
that time weighed i they Were fbund saturated, but had 
absorbed about half an ounce of water more than before^ 
which is a proof of a decomposition in a small degree, for 
there must have been a loss of wood to hare made room 
for more water. Timber may in time be completely dis- 
solved by being repeatedly saturated with water, and as 
often dessicated : this proves that improper seasoning will 
eause decay* They were then immediately immersed full 
of water in the composition, for another similar period of 
»ix days, and being at the end of that time taken out and 
we%hed, were found to be nearly of the same weight as 
when they were put in. Being full of water, of course 
nothing more could enter; the composition only made an 
external casing. 

4. They were next exposed to the atmosphere, in the 
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month of July, for six days, when no dhninution in weight 
was produced ; the composition preventing evaporation, 
the water could not escape. 

5. After this, they were both cleft asunder, and the whole 
of the water evaporated, and was set free in about thirty- 
six hours. 

This demonstrated that the composition was in itself 
impervious to the effect of heat, and that it had disunited 
the action of heat and moisture, although the composition 
itself was not dry : for it is to be understood and observed, 
that the composition is a saturating solution, and not a 
coating like paint. It is well known that wet wood can- 
not be painted, therefore paint could not have done the 
same thing. 

6. A piece of white deal plank, about twenty-one inches 
long, nine broad, and three thick, weighing about nine 
pounds, was prepared with the con^position, lightly, 
and placed to dry for about twenty-one days in the 
autumn of 1817 : it was then laid in a very heavy rain the 
whole day, set up on one end in a gutter, the upper end 
receiving all the water, which ran off from the roof: after 
continuing fourteen hours in this situation, it was weighed, 
and found to have absorbed one ounce of water ; * if the 
end of the plank had been planed, instead of being a rough 
saw-cut, it would not have absorbed a drachm; when a 
similar piece, which had been in like manner exposed in 

* This piece of plank was in use for the servant to stand upon under 
the sink to do her work, and various other purposes of wet and dry, 
for seven years, and was then equal in quality to the first day ; half of 
it is now cut up and put under a kitchen floor. 
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the ndiiybut without any preparation from the composition, 
had imbibed not less than eight ounces. 
. 7. Two pieces of deal board, about nine inches square, 
weighing one pound two ounces each^ were laid on the 
gprass, in a very heavy rain, for fourteen hours, in the 
country: one piece had been prepared with the compc- 
sition, the other had not ; that prepared, when weighed 
after Ais exposure, was precisely of the same weight as 
when it was laid down; the unprepared piece had acquired, 
by absorption, two ounces and a half of water. 

This evidently proves, that water is not admissible into 
wood so prepared, though from wood unprepared it cannot 
be excluded. 

8. A clump of oak, about twenty-one pounds in weight, 
with two boItJioles in it, was laid in the composition for 
a few days ; at the end of that time, two iron bolts were 
driven into the holes, and the ends were secured by pieces 
of lead. This piece of oak, so treated, has been put in 
damp situations, and even in water for several weeks, an 
was then deposited in a confined and damp vault for thir 
teen weeks, when at the end of that period it was taken 
out and exposed to different atmospheres or temperatures 
for eighteen months ; the bolts were then driven out, when 
they were found uncorroded by rust, and as fresh ajs if they 
had just come from the smith's forge; the composition had 
prevented all action, so that no fermentation could take 
place. The bolts are now to be seen without rust. 

The next class of experiments was directed to the ascer- 
tainment of the effect of the composition on decayed wood, 
in the several stages of its progress towards destruction, 
and the following obsarvations are the result 
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9. A piece of do|p*wood, tnken from a dose htirdle, to 
very rotten in itself as hardly to bear the toudb, was broken 
in half: one half was laid in the composition, and the other 
half remained exactly in the state in which it had been 
broken off; that laid in the composition became, in twelve 
months time, so changed from what it had been, that had 
not the circumstance of the exact correspondence of its 
irregularities with those of the piece from which it had 
been brokeUf plainly shown it to have been the same iden- 
tical piece or se(^(m, it might reasonably have bem con- 
jectured thai another had been substituted instead of the 
fornix ; (or the internal and external distension of the 
parts became wholly reduced ; and, by the consequent 
shrinking of the parts into their natural and or^rinal size, 
the edge was rendered as sharp as when it was first clefk 
by the hurdle^maker. 

lOl A piece of rotten oak brandi, about twelre indies 
long, and one inch diick, which had been blown down by 
the wind in the mondi of February, 1818;^ the whole 
brandi wascovwed widi moss, and so extrandy tender as 
to snap widi its own wejght. This piece of twdve indies 
long was broken mto two s e c t i o ns; one of them was prew 
pared with the composiliDn at that time, die odicr re- 
mained in its rotten slatew Onexhibitii^diese expefiments 
in the moudi of Fdmmiy, 1819^ befcre two scientific ge». 
tlemen particularly conveiaanlin diemistry, it was proposed 
to break the aboTO-menlioned two sectionsof oak, in order 
to show^that the oompositkNi had* besides an antiseptic, cmt 
antiputreseenl qmlity, die power of conmnmcaling also a 

* AiYsAqf^antdiaiaNf CslkVi. 



ooniiderable degree pf additional strength* The section 
not prepared broke by the hands with ease ; and it was 
expeot^y.that although the other section would probably 
re()uire pu>re force and exertion, yet it would in like manner 
be broken^ But this was not the case ; for the power of 
the composition had so far exceeded the degree of strength 
attributed to it, that after several attempts it was found 
impossible to break the piece which had been prepared, by 
manual strength. 

Another piece of the same rotten branch was broken off 
from the same length, and the experiment of breaking by 
weight was then tried. Thirty*.four pounds broke the 
unprepared piece, when two hundred pounds did not break 
the piece prepared. 

It is npt intended to rest on the utility of applying 
this composition to wood, where destruction has already 
gone too far, as it is to show the possibility to prevent it 
from ever beginning-x-an object of infinitely greater im- 
portance. But these experiments unquestionably tend to 
justify a very rational conclusion, that if, as above stated,the 
composition has been sufficiently powerful to arrest dem 
struction in its progress, it cannot be less efficacious in 
preventing decay from ever occurring**-a matter of cerw 
tainly less comparative difficulty* 

The success of the above trials in the case of decayed 
wood, naturally led to another class of experiments, of a 
similar kind, on those sorts which were in their own 
nature and constitution soft and porous, in order to 
decide, whether even they might not be rendered firm and 
solid, and equally capable of effectually resisting the 

attacks and efiorts of early deaomp<Miitii9i» Md deeijr. 




11. Accordingly, two pieces of a tender larch scaffold 
pole were chosen for this purpose ; one piece was saturated 
with the composition, the other left in its tender, light, and 
natural state. That prepared became dense and hard, 
more resembling box or yew than larch, or the piece from 
which it had been taken. 

Several similar experiments hare also been tried upon 
fir, the specimens of which can easily be produced ; and 
some of these have been done not less than ten years, and 
the pieces are now so compressed and hard, that they 
resemble oak in firmness. 

The next succession of experiments was intended for 
the purpose of ascertaining, whether the composition 
could, in any way, or to any extent, be extracted or ex- 
pelled, or forced out by any high degree of temperature, 
or by alternate variation from high to low, or from low to 
high. 

12. To decide whether the composition could be dis- 
turbed or set free by heat, some pieces of all sorts of wood 
were dessicated, or well seasoned, and then saturated fully 
with the composition : after the composition became some- 
what concrete, they were for three days placed in an oven, 
heated to not less than eighty degrees, but it had no effect ; 
for no loss of weight was sustained, or next to none, that 
being fixed air, for it amounted to no more than a drachm 
in a pound, which does not exceed a one-hundred-and- 
twenty-eighth part ; nor was there any appearance of ex- 
ternal motion, which proves the composition immoveable by 
confined heat. 

13. They were then placed in water for several days, 
and again deposited wet in the oven, heated as before; but 



ttill tberawM no effbct to diftttrb the oompofeitioti) ftlthotigh 
the pieces had siistained alterniite heat and moisture, and 
sfterwards been again subjected to heat 

14 A piece of larch, weighing six ounces, having thre« 
ounces of composition in it, which is a very great portion, 
and must have been moved, if it was moveable, was boiled 
for two hours in water; but still there was no effect, either 
to dissolve the composition, or admit any fi*esh quantity of 
water : if it had been possible to dislodge or extract any 
of this composition, surely this experiment would hare 
done it. 

15« A piece of oak, of about two inches square, having 
in it full half an ounce of composition, was also boiled in 
water for six hours ; but there was still no eflbct towards 
disturbing or setting free the composition; and it was 
considered, on this occasion, that the smaller the cuttings 
or Mictions, the more severe the trial. 

16« Sections of deal boards, prepared with the compo* 
sition, and others not prepared, have been laid in the ground 
in a wet ditch for several weeks together : in this case, the 
sections prepared have become somewhat heavier, but 
when placed in the oven, they returned to their former 
weight as before put into the ditch, but not less. The 
increase in the weight would, however, never have oc* 4P 
curred, had the wood been completely saturated, which it 
Was noti 

The case was evidently different with the^ sections not 
prepared with the composition, for those pieces were double 
their original weight when taken out of the ditch, and 
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much reduced in their original weight after dessication in 
the oren : these circumstances evince, that there was in 
the latter case* some degree of decomposition, but none in 
the sections which had been prepared, as they could not 
be reduced below their original weight before put in the 
ditch. 

So important are the points decided by the foregoing 
experiments, that it is imagined few other tests can be 
suggested ; and at present only the following question has 
occurred to the mind of the author of this treatise, as 
necessary to be solved, — ^whether the composition has or 
not, the power and ability to prevent the formation of 
fungi in decomposed wood ? For the ascertainment of this 
several experiments were tried: no one failed; and the 
result of the whole resolves itself into the following con- 
clusions. 

17. A section of decomposed light elm slab, about 
twelve inches square, all sap, but apparently dry, unpre- 
pared with the composition, was placed in a cupboard, and 
produced, at the end of ten weeks, an appearance of fungi, 
covering about two inches in length, and one in breadth. 

18. Two similar sections from the same slab, prepared 
with the composition, but deposited in a damp vault, at the 

4iK< end of the same period often weeks, when no fungus 
appeared. 

The unprepared section above-mentioned (17), which 
had lain for ten weeks in the cupboard, and on which a 
fungus had already appeared, was cut in half: one of 
these half sections was placed in the vault, and in four 
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days the fangus had considerably increased. At the end 
of ten days, the whole piece was completely covered with 
a milk-white fungus. This section was several times dis- 
turbed for the purpose of exhibiting, which broke off the 
fiingus ; but upon being replaced in the vault, it always 
ag*ain recovered its growth : one of the sections (18) which 
had been prepared, and which had Iain in the vault for 
ten weeks, without any appearance of fungus, was brought 
up and placed in the same cupboard for twenty weeks, 
with intention to ascertain whether the change might 
encourage the production of fungi ; but at the end of that 
time it exhibited no appearance of fungus whatever. 

The other section (18) of the prepared slab had now 
lain in the vault thirty weeks : at the end of that period no 
one symptom of fungus was produced ; a sufficient proof, 
as it is contended, of the impossibility that fungi should 
generate on wood so prepared, even although it should 
have been decomposed. 

19. In order that no question might remain behind un- 
solved, it was, in consequence of the effect which the 
composition was found to have had on the porous or soft 
woods, determined to try also what would be its effect on 
the sap or alburnum of oak. The composition was applied 
to some sappy loppings of oak, and it succeeded beyond 
the most sanguine expectations which could be formed. 
The specimen on which this experiment was ma(}e is to be 
seen, as well as all the others here mentioned: and without 
exaggeration, although no description can do justice to the 
effect, suffice it to say, that the sap or alburnum is harder 



and closer tban the heart, and it equal to any purpoaea 
that the heart can be applied* 

20, and last expenment, was to proye, that oak or fir, 
that would not rend straight before prepared, is found to 
rend in great perfection after prepared, which is another 
proof of its compressive powers. 



THE END* 
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